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PROBLEM TO BE SOLVED: To provide a contactor 
capable of putting all contact electrodes in contact with 
terminals at a proper contact pressure, and to provide 
its manufacturing method, 

SOLUTION: The contactor has a plurality of contact 
electrodes 6 arranged in a prescribed array. Each of the 
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electrically connecting a contact electrode member 6a 
for making contact with an electrode 2a of a 
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contaact electrode 6 is supported in an array form by 
connecting the connection portion 6c with an insulating 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] It is a contactor for being arranged between a semiconductor device and a trial 
substrate and connecting this semiconductor device to this trial substrate electrically. It has two 
or more contact electrodes arranged in the predetermined array. Each of this contact electrode 
The 1st piece of a contact electrode in contact with the electrode of said semiconductor device, 
and the 2nd piece of a contact electrode in contact with the terminal of said trial substrate, this 
— the 1st piece of a contact electrode — this — the contactor characterized by being 
connected by the connection member in which it has the connection which connects the 2nd 
piece of a contact electrode electrically, and said connection has insulation. 

[Claim 2] It is the contactor which it is a contactor according to claim 1, and said 1st piece of a 
contact electrode has the 1st load rate, and is characterized by said 2nd piece of a contact 
electrode having the 2nd different load rate, as for the 1st load rate. 

[Claim 3] It is the contactor characterized by being a contactor according to claim 1 or 2, and 
constituting said 1st piece of a contact electrode so that it may move or rotate, contacting [ in 
case it is pressed by the electrode terminal of said semiconductor device and deforms, originate 
in deformation, and ] to said electrode terminal. 

[Claim 4] The contactor characterized by forming in the front face of said connection member 
pattern wiring which is a contactor given in any 1 term claim 1 thru/or among 3, and was 
connected to the connection of said contact electrode. 

[Claim 5] The manufacture approach of the contactor characterized by to have the process 
which is arranged between a semiconductor device and a trial substrate, is the manufacture 
approach of the contactor for connecting this semiconductor device to this trial substrate 
electrically, and forms the 1st piece of a contact electrode in the process [ which forms beer in 
a contactor substrate ], and end side of this beer with plating, and forms the 2nd piece of a 
contact electrode in the other-end side of said beer with plating. 

[Claim 6] The manufacture approach of the contactor characterized by having further the 
process made to transform either [ at least ] the 1st [ said ] piece of a contact electrode which 
is the manufacture approach of a contactor according to claim 5, and was formed by plating, or 
said 2nd piece of a contact electrode. 

[Claim 7] The process which forms the piece of a contact electrode which is the manufacture 
approach of the contactor for being arranged between a semiconductor device and a trial 
substrate and connecting this semiconductor device to this trial substrate electrically, and 
extends in an abbreviation perpendicular from the front face of a contactor substrate, The 



file://C:¥Documents and Settings¥Owner¥My Documents¥JPOEn¥JP-A-2002-23... 2007/09/03 



JP-A-2002-231399 



3/31 ^— V 



manufacture approach of the contactor characterized by having the process which makes the 
through tube of a guide plate engage with the point of this piece of a contact electrode, and the 
process which this guide plate is moved [ process ] to the front face of a contactor substrate 
[ abbreviation ], and makes said piece of a contact electrode incline. 

[Claim 8] The process which forms the piece of a contact electrode which is the manufacture 
approach of the contactor for being arranged between a semiconductor device and a trial 
substrate and connecting this semiconductor device to this trial substrate electrically, and 
extends in an abbreviation perpendicular from the front face of a contactor substrate, The 
manufacture approach of the contactor characterized by having the process which makes the 
through tube of a guide plate engage with the predetermined part of this piece of a contact 
electrode, and the process which moves this guide plate to the front face of a contactor 
substrate [ abbreviation ], and is made to crook or transform said piece of a contact electrode 
near [ said / predetermined ] the part. 

[Claim 9] It is a contactor for being arranged between a semiconductor device and a trial 
substrate and connecting this semiconductor device to this trial substrate electrically. The 
tabular base material formed with the ingredient which has the 1st field which counters said 
semiconductor device, and the 2nd field which counters said trial substrate, and has insulation, [t 
consists of two or more contact electrodes embedded and fixed in this base material. Each of 
this contact electrode It Is the contactor characterized by having the 1st edge which projects 
from the 1st field of said base material, the 2nd edge which projects from the 2nd field of said 
base material, and the current carrying part which extends between the 1st field of said base 
material, and the 2nd field, and elastic deformation being possible for said base material and said 
current carrying part in the thickness direction of said base material. 

[Claim 10] It is the contactor which it is a contactor according to claim 9, and the base of said 
semiconductor device and the 1st enveloping layer of an ingredient which has an equal 
coefficient of thermal expansion substantially are prepared in said 1st field of said base material, 
and is characterized by having projected the 1st edge of said contactor electrode from said 1st 
enveloping layer. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. Thls document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] With respect to the contactor for electronic parts, this invention relates 
to the manufacture approach of the contactor for the electronic parts for contacting the 
electrode of a semiconductor device and taking an electric flow, and such a contactor, and a 
connection method, in order to examine a semiconductor device like especially LSI. 
[0002] In recent years, manufacturing technologies, such as a semi-conductor substrate, have 
accomplished remarkable development, and in connection with it, the circuit pattern of 
semiconductor devices, such as LSI, Is made detailed, and is advancing with vigor also with 
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remarkable increment in the number of terminals and detailed-izing of a terminal. 
[0003] Moreover, the electronic equipment by which a semiconductor device is used is also 
called on for a miniaturization and high density assembly. For example, the manufacture sales 
quantity of the pocket device by which high performance is demanded by small [, such as 
portable type telephone, a mobile personal computer, and a camcorder, ] is increasing rapidly. 
Moreover, the demand on the highly efficient computer which minimum-ized distance of LSI 
which adjoins in order to guarantee actuation at high speed is also increasing rapidly. 
[0004] For this reason, the gestalt that the shipment gestalt of semiconductor devices, such as 
LSI, also offers a functional guarantee, and ships with the LS[ chip which is not packed has been 
increasing. The gestalt of such shipment is called KGD (Known Good Die). Moreover, the number 
of shipment of the chip-size package (CSP) which is the semiconductor device packed by the 
same magnitude as an LS[ chip size is also increasing rapidly. 

[0005] In the above situations, in order to examine semiconductor devices, such as LSI, the 
terminal of a large number formed as some circuit patterns made detailed and supply of the 
contactor which can take electric contact certainly are becoming indispensable. 
[0006] Moreover, demand of wanting to carry out all trials of FT (final test), BI (burn in test), etc. 
is becoming strong with a wafer condition about LSI which summarized more than one and was 
formed on the wafer in the production process of LSI, considering the viewpoint of the increase 
in efficiency of an LSI trial. 

[0007] The full test in a wafer condition is effective in handling effectiveness being good rather 
than it tests in the condition of having separated for each chip of every. That is, if the sizes of 
one chip differ, the versatility of a handling facility will be lost, but if it is in a wafer condition, it 
will standardize and conveyance of the appearance of a wafer put in block will be attained. 
Moreover, there is an advantage that the defect information on a chip is manageable on a wafer 
map. 

[0008] Furthermore, the wafer level CSP to which development is progressing in recent years is 
manageable even like an assembler by wafer package. For this reason, if a trial in the wafer 
condition is realizable, from a wafer process to packaging (assembly) and a trial, it can be 
consistent, and can treat in the state of a wafer, and the increase in efficiency of an LSI 
production process can be attained. 

[0009] Therefore, the terminal of two or more LSI with a wafer condition is expected 
development of the contactor which can contact by package in LSI in which the pin of a large 
number made detailed as mentioned above was prepared. 
[0010] 

[Description of the Prior Art] Conventionally, the contactor which used the mechanical probe of 
1 needle type, the contactor which used 2 membrane probe, and the contactor which used 3 
anisotropy electrical conductive gum are used as a contactor for an LSI trial. 
[0011] 1) The contactor which used the mechanical probe of the contactor 1-1 cantilever probe 
cantilever type which used the mechanical probe of a needle type is arranged and formed in a 
contactor substrate so that the terminal location of LSI examined, respectively may be suited in 
each needle (needle formed with the tungsten wire etc.). It is constituted so that it may generally 
extend to the terminal of LSI, after the needle has inclined from the upper part to LSI. Although 
the contactor which used the cantilever probe is used abundantly at LSI of the peripheral 
(circumference arrangement) terminal for BEAWEHA, the die length of a sensing pin is large 
(generally 20mm or more), and it is difficult for LSI of an area array terminal to correspond. 
Moreover, since the root of a sensing pin is arranged around one LSI, a contact electrode cannot 
be taken at coincidence to adjoining LSI. For this reason, the perpendicular probe attracts 
attention in recent years. A perpendicular probe is a probe which arranges a contact electrode 
pin in the same pitch as an LSI terminal pitch, and acquires contact actuation and contact force 
only by the vertical deflection. 

[0012] 1-2) It is a probe using a spring probe coil-like spring as a contact electrode pin. For 
example, a coiled form spring is put in order and there are some which were filled up with resin 
or rubber in between, and carried out connection immobilization mutually. Spacing of an adjoining 
spring will be decided by the terminal pitch and the diameter of a spring of LSI by this approach. 
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That is, spacing of an adjoining spring serves as a value which lengthened the diameter of a 
spring from the pitch of an LSI terminal. 

[0013] 2) The contactor membrane type probe which used the membrane type probe is formed 
as the circuit board of the shape of a film which has a metal projection (henceforth a bump) as a 
contact electrode for sensing pins. For example, a wiring layer is formed in flexible thin film 
insulating substrates (polyimide substrate etc.), and a projection (bump) is formed in the part 
equivalent to the contact electrode terminal area of a wiring layer by plating etc. There is no 
problem to which a contact electrode originates in spacing of an adjoining contact electrode like 
a mechanical probe since this method is beforehand formed on the insulating substrate. 
[0014] 3) The contactor anisotropy electrical conductive gum which used anisotropy electrical 
conductive gum uses rubber for an insulating member, into this, embeds the ingredients (metal 
wire etc.) which flow only in the thickness direction, and is formed. 
[0015] 

[Problem(s) to be Solved by the Invention] 1) The mechanical probe of a needle type has the 
following technical problems. 

[0016] a) In order to form one needle at a time, the manufacturing cost of a contactor is high. 
[0017] b) In order to attach a needle in a contactor substrate separately, a limitation is in the 
location precision of the needle point. 

[0018] c) When a needle inclines and is formed, it is difficult to make the contactor which 
arrangement of a needle has a limit and can carry out a contact electrode to two or more LSI in 
a package. 

[0019] d) In the case of a coil spring type, spacing of the spring which adjoined when the spring 
was put in order in the narrow pitch becomes very narrow, and manufacture of the structure 
itself which aligned and connected the spring becomes difficult. 
[0020] 2) A membrane type probe has the following technical problems. 

[0021] a) Each contact electrode cannot move freely. Each contact electrode is embedded into 

the insulating substrate, and the movable range is narrow. Moreover, since a contact electrode is 

a metal bump, it is lacking in flexibility. For this reason, if dispersion is in contiguity bumps' 

height, the problem of a low bump not contacting or starting a poor contact will occur. 

[0022] b) Since the bump who is generally a contact electrode accumulates a metal deposit and 

is formed, manufacture takes time amount and cost becomes high. 

[0023] 3) Anisotropy electrical conductive gum has the following technical problems. 

[0024] a) A life is short. When using it at an elevated temperature especially, a rubber part 

cannot deform plastically, and it is long, and 20 to 30 times, it is a short thing and can be used 

only once. 

[0025] b) Since it is difficult to embed a flow ingredient into rubber in a small pitch, it cannot 
respond to LSI of a ** pitch electrode. The pitch of the electrode which can respond by 
anisotropy electrical conductive gum is to about 150 micrometers. 

[0026] Furthermore, in order to apply to the package contactor of wafer level, it is, also when 
the sum total of the terminal of all LSI on a wafer is set to tens of thousands (100,000 
terminals), and the following technical problems occur in common with an above-mentioned 
contactor. 

[0027] () Since it is covered with the oxide film, in case a contactor contacts, as for the front- 
face of an LSI terminal (mainly an aluminum pad and a solder bump), it is desirable to perform 
wipe actuation and to remove an oxide film. Wipe actuation is the actuation which slides the 
contact edge of a contactor horizontally and sweeps away the contact surface. Among above- 
mentioned probes, other than a cantilever-type probe, since it is the probe configuration which 
bends only perpendicularly fundamentally, wipe actuation cannot be performed. 
[0028] Moreover, since terminal size is small, as small the one of the distance made to slide in 
wipe actuation as possible is desirable. Then, it will be necessary to find out the minimum wipe 
distance, holding sufficient contact pressure. In order to attain this, it is necessary to develop 
the contactor which can control contact pressure and wipe distance separately. 
[0029] ii) The pressure for pushing a contact electrode against the terminal of LSI is very large. 
[0030] since the welding pressure more than 0.1N (about lOg) per one terminal is needed by the" 
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above-mentioned conventional method — the wafer whole — 100,000 terminal **** — when 
like, the welding pressure of 10000 Ns (about 1000kg) is needed. By the conventional method, by 
dispersion in the height of a contact electrode etc., it is difficult to apply welding pressure to 
homogeneity at all terminals, and superfluous welding pressure might be impressed to the 
specific terminal. Moreover, when there was no facility which catches total welding pressure, 
there was a possibility that a wafer might break or curve and the circuit on a chip might be 
damaged. 

[0031] iii) A location gap arises by the difference in a coefficient of thermal expansion. 
[0032] The wafer for LS[ is made from silicon in many cases, and the coefficient of linear 
expansion is about 3 ppm. However, since the insulating substrate of an above-mentioned 
contactor is formed with resin or a rubber ingredient, the coefficient of linear expansion is about 
13-30 ppm. Therefore, though it is correctly in contact in ordinary temperature, when it is 
exposed to an elevated temperature like BE trial, the contact location of a contact electrode 
shifts by the differential thermal expansion of the insulating-substrate ingredient of a contactor, 
and the silicon ingredient of a wafer, and there is a possibility that a contact electrode may shift 
from a terminal or may contact the next terminal. Though the location suits correctly in ordinary 
temperature when a 8 inch wafer (a radius is about 100mm) is used since the coefficient of 
thermal expansion of polyimide is about 13 ppm when polyimide is used for an insulating- 
substrate ingredient, if it heats to 125 degrees C, in the terminal location near a wafer outermost 
periphery, a no less than 100 micrometers location gap will arise. 

[0033] This invention is made in view of the above-mentioned point, and it can contact by 
suitable contact pressure to the contacted body. Even if it is a ** pitch, it has the large contact 
electrode in which elastic deformation is possible in the thickness direction. The wipe actuation 
by the contact electrode is controllable the optimal, and even if dispersion is in the height of a 
contact electrode, it aims at offering the manufacture approach of the contactor which can 
contact all contact electrodes for a terminal by the low voltage force, and such a contactor. 
[0034] 

[Means-for Solving the Problem] In order to solve the above-mentioned technical problem, in 
this invention, it is characterized by providing each means expressed below. 
[0035] Invention according to claim 1 is arranged between a semiconductor device and a trial 
substrate, [t has two or more contact electrodes which are the contactors for connecting this 
semiconductor device to this trial substrate electrically, and have been arranged in the 
predetermined array. Each of this contact electrode The 1st piece of a contact electrode in 
contact with the electrode of said semiconductor device, and the 2nd piece of a contact 
electrode in contact with the terminal of said trial substrate, this — the 1st piece of a contact 
electrode — this — it is characterized by being connected by the connection member in which it 
has the connection which connects the 2nd piece of a contact electrode electrically, and said 
connection has insulation. 

[0036] Since what is necessary is according to invention according to claim 1 for the central 
part of a contact electrode to serve as a connection, and just to only flow through a connection 
electrically, width of face can be formed small. Therefore, a contact electrode can be aligned in a 
narrow pitch by connecting this connection by the connection member which consists of an 
insulating material. 

[0037] Invention according to claim 2 is a contactor according to claim 1, and it is characterized 

by for said 1st piece of a contact electrode having the 1st load rate, and said 2nd piece of a 

contact electrode having the 2nd different load rate from the 1st load rate. 

[0038] changing the load rate of the 1 st piece of a contact electrode, and the load rate of the 

2nd piece of a contact electrode according to invention according to claim 2 — a semiconductor 

device and a trial substrate — it is alike, respectively, and it receives and contact pressure can 

be set up separately, therefore, a semiconductor device and a trial substrate — it is alike, 

respectively, and it receives and suitable contact pressure can be set up separately. 

[0039] Invention according to claim 3 is a contactor according to claim 1 or 2, and in case said 

1st piece of a contact electrode is pressed by the electrode terminal of said semiconductor 

device and deforms, it is characterized by being constituted so that it may move or rotate, 
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originating in deformation and contacting to said electrode terminal. 

[0040] Though the oxide film was formed in the electrode terminal in order to contact according 
to invention according to claim 3, while the 1st piece, of a contact electrode grinds an electrode 
terminal, in case a semiconductor device carries out electrode terminal contact, it can contact 
shaving off an oxide film. Thereby, the positive contact by the positive contact electrode can be 
attained. 

[0041] Invention according to claim 4 is a contactor given in any 1 term claim 1 thru/or among 3, 
and is characterized by forming in the front face of said connection member pattern wiring 
connected to the connection of said contact electrode. 

[0042] That is, it constitutes so that between the 1st piece of a contact electrode and the 2nd 
piece of a contact electrode may be connected from pattern wiring and beer as shown in drawing 
6 , and electronic parts can be connected to pattern wiring. Thereby, since electronic parts can 
be carried in a connection member, the circuit for assisting the electrical circuit established in a 
trial substrate can be carried in a contactor. Thereby, the circuitry of a trial substrate can be 
simplified or a certain circuit which is transmitted a half and is used only for the trial of 
equipment can be carried in a contactor. 

[0043] The process which is the manufacture approach of the contactor for invention according 
to claim 5 being arranged between a semiconductor device and a trial substrate, and connecting 
this semiconductor device to this trial substrate electrically, and forms beer in a contactor 
substrate, It is characterized by having the process which forms the 1st piece of a contact 
electrode in the end side of this beer with plating, and forms the 2nd piece of a contact 
electrode in the other end side of said beer with plating. 

[0044] According to invention according to claim 5, the 1st piece of a contact electrode and the 
2nd piece of a contact electrode can be easily formed in the both sides with plating by making 
the current carrying part of a substrate into a connection. 

[0045] Invention according to claim 6 is the manufacture approach of a contactor according to 
claim 5, and is characterized by having further the process made to transform either [ at least ] 
the 1st [ said ] piece of a contact electrode formed by plating, or said 2nd piece of a contact 
electrode. 

[0046] According to invention according to claim 6, it can consider as the piece of a contact 
electrode which has a desired load rate easily only by making the piece of a contact electrode 
formed by plating transform. 

[0047] Invention according to claim 7 is arranged between a semiconductor device and a trial 
substrate. The process which forms the piece of a contact electrode which is the manufacture 
approach of the contactor for connecting this semiconductor device to this trial substrate 
electrically, and extends in an abbreviation perpendicular from the front face of a contactor 
substrate, It is characterized by having the process which makes the through tube of a guide 
plate engage with the point of this piece of a contact electrode, and the process which this guide 
plate is moved [ process ] to the front face of a contactor substrate [ abbreviation ], and makes 
said piece of a contact electrode incline. 

[0048] According to invention according to claim 7, the uniform include angle of a request of two 
or more contact electrodes can be made to incline easily only by using a guide plate. Even if it is 
the contact electrode arranged in the narrow pitch by this, it can be made to incline with the 
same spacing maintained, and can consider as the array of a still narrower pitch. 
[0049] Invention according to claim 8 is arranged between a semiconductor device and a trial 
substrate. The process which forms the piece of a contact electrode which is the manufacture 
approach of the contactor for connecting this semiconductor device to this trial substrate 
electrically, and extends in an abbreviation perpendicular from the front face of a contactor 
substrate, It is characterized by having the process which makes the through tube of a guide 
plate engage with the predetermined part of this piece of a contact electrode, and the process 
which moves this guide plate to the front face of a contactor substrate [ abbreviation ], and is 
made to crook or transform said piece of a contact electrode near [ said / predetermined ] the 
part. 

[0050] According to invention according to claim 8, two or more contact electrodes can be 
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orthopedically operated in a desired uniform configuration easily only by using a guide plate. 
[0051] Invention according to claim 9 is arranged between a semiconductor device and a trial 
substrate. The tabular base material formed with the ingredient which is a contactor for 
connecting this semiconductor device to this trial substrate electrically, has the 1st field which 
counters said semiconductor device, and the 2nd field which counters said trial substrate, and 
has insulation, It consists of two or more contact electrodes embedded and fixed in this base 
material. Each of this contact electrode It has the 1st edge which projects from the 1st field of 
said base material, the 2nd edge which projects from the 2nd field of said base material, and the 
current carrying part which extends between the 1st field of said base material, and the 2nd 
field, and said base material and said current carrying part are characterized by elastic 
deformation being possible in the thickness direction of said base material. 

[0052] According to invention according to claim 9, the elastic deformation of a current carrying 
part and the elastic deformation of the thickness direction of the base material with which the 
current carrying part was embedded can attain contact pressure. The elastic-deformation object 
by such configuration can bend greatly [ a load rate is small and ] in the thickness direction. 
Therefore, even if there is dispersion in the distance to the contacted body, it can follow as low 
contact pressure was maintained. Moreover, the load rate of an elastic-deformation object can 
be easily changed by selecting the quality of the material of a base material. 
[0053] Invention according to claim 10 is a contactor according to claim 9, and the base of said 
semiconductor device and the 1st enveloping layer of an ingredient which has an equal 
coefficient of thermal expansion substantially are prepared in said 1st field of said base material, 
and it is characterized by having projected the 1st edge of said contactor electrode from said 
1st enveloping layer. 

[0054] according to invention according to claim 10, the movement magnitude by the thermal 
expansion of the 1st edge of the contact electrode which projects from the 1st enveloping layer 
is depended on the thermal expansion of the electrode terminal of a semiconductor device — 
;(c*****:<e:tc — — jt can be made equal. For this reason, the location gap resulting from the 
thermal expansion to the electrode terminal of the semiconductor device of the 1st edge can be 
prevented. 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with a 
drawing. 

[0055] Drawing 1 is drawing for explaining the principle of the gestalt of operation of the 1st of 
this invention. As shown in drawing 1 , the contactor by the gestalt of operation of the 1st of 
this invention connects electrically electrode terminal 2a of LSI2 as the contacted body, and 
terminal 4a of the trial substrate 4. The contactor has two or more contact electrodes 6, and 
each of the contact electrode 6 is arranged between corresponding electrode terminal 2a and 
terminal 4a, and flows through these electrically. 

[0056] Each contact electrode 6 has piece of LSI side contact electrode 6a (1st piece of a 
contact electrode), and piece of trial substrate side contact electrode 6b (2nd piece of a contact 
electrode). Piece of LSI side contact electrode 6a and piece of trial substrate side contact 
electrode 6b are mutually connected electrically by connection 6c. With connection 6c, the edge 
of piece of LSI side contact electrode 6a of the opposite side is constituted so that it may 
contact at electrode terminal 2a of LSI2, and with connection 6c, the edge of piece of trial 
substrate side contact electrode 6b of the opposite side is constituted so that it may contact at 
terminal 4a of the trial substrate 4. 

[0057] Piece of LSI side contact electrode 6a has the predetermined load rate (the 1st load 
rate), and it is adjusted so that the contact pressure to electrode terminal 2a of LSI2 may serve 
as a suitable value. On the other hand, piece of trial substrate side contact electrode 6b has a • 
different load rate (the 2nd load rate) from the 1st load rate, and it is adjusted so that the 
contact pressure to terminal 4a of the trial substrate 4 may serve as a suitable value. 
[0058] Therefore, a contactor 6 can contact by different contact pressure to both electrode 
terminal 2a of LSI2, and terminal 4a of the trial substrate 4. That is, the contact pressure to 
electrode terminal 2a of LSI2 and the contact pressure to terminal 4a of the trial substrate 4 are 
separately set up by changing the 1st load rate of piece of LSI side contact electrode 6a, and 
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the 2nd load rate of piece of trial substrate side contact electrode 6b. 

[0059] In addition, although both are coil springs, as the contact electrode 6 shown in drawing 1 
shows piece of LSI side contact electrode 6a, and piece of contact electrode 6b by the side of a 
trial substrate to drawing 2 , it is good also considering piece of LSI side contact electrode 6a as 
a crookedness spring. Moreover, both piece of LSI side contact electrode 6a and piece of trial 
substrate side contact electrode 6b can also be used as a crookedness spring. 
[0060] Here, in case a coil spring is compressed, movement which it is twisted and is rotated 
produces the edge of a coil spring. Rotation of the edge of this coil spring can be used for 
removal of an oxide film. Namely, by making piece of LSI side contact electrode 6a, and piece of 
trial substrate side contact electrode 6b into a coil spring In case piece of LSI side contact 
electrode 6a and piece of trial substrate side contact electrode 6b contact electrode terminal 2a 
of LSI2, and terminal 4a of the trial substrate 4, respectively, the contact edge rotates. The 
effectiveness of tearing the oxide film currently formed in electrode terminal 2a of LSI2 and 
terminal 4a of the trial substrate 4 can be acquired. 

[0061] moreover, the case where a crookedness spring as shown in the contact electrode 6 at 
drawing 2 is used — the edge of a crookedness spring — the compression direction — 
abbreviation — movement of a perpendicular direction arises. Therefore, by using piece of LSI 
side contact electrode 6a, and piece of trial substrate side contact electrode 6b as a 
crookedness spring In case piece of LSI side contact electrode 6a and piece of trial substrate 
side contact electrode 6b contact electrode terminal 2a of LSI2, and terminal 4a of the trial 
substrate 4, respectively, the contact edge slides (horizontal migration). The effectiveness of 
tearing the oxide film currently formed in electrode terminal 2a of LSI2 and terminal 4a of the 
trial substrate 4 can be acquired. 

[0062] In addition, connection 6c of the contact electrode 6 is fixed to the contactor substrate 
8. That is, piece of LSI side contact electrode 6a is compressed between the contactor 
substrate 8 and LSI2, and piece of trial substrate side contact electrode 6b is compressed 
between the contactor substrate 8 and the trial substrate 4. Therefore, if support immobilization 
of the contactor substrate 8 is carried out, the contact pressure only based on the load rate of 
piece of LSI side contact electrode 6a will act on electrode terminal 2a of LSI2, and the contact 
pressure only based on the load rate of piece of trial substrate side contact electrode 6b will act 
on terminal 4a of the trial substrate 4. It can follow, for example, the contact pressure to 
electrode terminal 2a of LSI2 can be set as 6.15 Ns (about 15g), and the contact pressure to 
terminal 4a of the trial substrate 4 can be set as 0.02N-0.05N (about 3g - about 5g). 
[0063] Next, the example of the contactor by the gestalt of above-mentioned operation is 
explained. 

[0064] Drawing 3 uses a coil spring for piece of trial substrate side contact electrode 6b, and 
shows the example which used springs other than a coil spring for piece of LSI side contact 
electrode 6a. 

[0065] Drawing 3 (a) shows contact electrode 6A using the spring of a configuration bent in the 
shape of U character as piece of LSI side contact electrode 6a. Piece of trial substrate side 
contact electrode 6b is a coil spring, and in case terminal 4a is contacted, a slide (horizontal 
migration) is not carried out. On the other hand, piece of LSI side contact electrode 6a is 
constituted by the spring of a configuration bent in the shape of U character, and performs 
actuation which slides in case electrode terminal 2a of LSI2 is contacted, and tears the oxide 
film of electrode terminal 2a. contact electrode 6A by this example — setting — piece of LSI 
side contact electrode 6a, piece of trial substrate side contact electrode 6b, and connection 6c 

— a copper plate etc. — one like — you may form — as another components — forming — 

a suitable approach — also connecting — it is good. 

[0066] The reason constituted like this example so that only piece of LSI side contact electrode 
6a may be slid is as follows. That is, gold plate is performed in many cases and terminal 4a of the 
trial substrate 4 can attain good contact easily. Moreover, since a contactor is used as it is in 
many cases, without removing once it is attached in a trial substrate, it can maintain the 
condition of having contacted first, in the trial substrate 4. On the other hand, electrode terminal 
2a of LSI2 is formed with aluminum or solder in many cases, and the natural oxidation film is 
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formed in a front face in many cases. Moreover, it is because the electrode terminal of LSI is 
repeatedly contacted by piece of LSI side contact electrode 6a. so possibility that dirt will 
adhere to the contact edge of piece of LSI side contact electrode 6a is large. 
[0067] Drawing 3 (b) shows contact electrode 6B using the spring of the configuration where the 
crookedness spring was twisted further, as piece of LSI side contact electrode 6a. When piece of 
LSI side contact electrode 6a is forced to electrode terminal 2a of LSI2 by considering as the 
configuration where the crookedness spring was twisted further, while sliding, it can rotate, as 
shown in the drawing Nakaya mark, and the contact terminal of piece of LSI side contact 
electrode 6a can improve further the effectiveness of tearing an oxide film. 

[0068] Parts other than piece of LSI side contact electrode 6a of contactor 6B are the same as 
that of contactor 6A shown in drawing 3 (a), and the explanation is omitted. 
[0069] Drawing 3 (c) shows contact electrode 6C using the pin energized with the spring as 
piece of LSI side contact electrode 6a. Piece of LSI side contact electrode 6a is the 
configuration of having held the piri 12 and the spring 14 in the tubed container 10. The tip of a 
pin 12 is projected from the container 10, and contacts electrode terminal 2a of LSI2. Moreover, 
the pin 12 is energized with the spring 14 and can press a pin 12 to electrode terminal 2a by 
suitable contact pressure. 

[0070] Here, projection 12a is prepared in the flank of a pin 12, and projection 12a is inserted in 
slot (slot) 10a spirally formed in the side attachment wall of a container 10. Therefore, a pin 12 
will be pressed by electrode terminal 2a, rotating. Although a pin 12 does not carry out a slide, by 
rotating, the oxide film of electrode terminal 2a can be torn, and electrode terminal 2a of LSI2 

can be contacted certainly. 

[0071] In addition, parts other than piece of LSI side contact electrode 6a of contactor 6C are 
the same as that of contactor 6A shown in drawing 3 (a), and the explanation is omitted. 
[0072] Drawing 4 shows the example which made connection 6c the different configuration or 
the different quality of the material from piece of LSI side contact electrode 6a. and piece of 
trial substrate side contact electrode 6b. 

[0073] Drawing 4 (a) constitutes piece of LSI side contact electrode 6a, and piece of trial 
substrate side contact electrode 6b with a crookedness spring, and shows contact electrode 6D 
which made thin width efface of connection 6c. Contact electrode 6D is formed by the band-like 
metal plate. Piece of LSI side contact electrode 6a is crooked in the direction perpendicular to 
the field of a band-like metal plate, and piece of trial substrate side contact electrode 6b is 
formed in the configuration crooked in the direction parallel to the field of a band-like metal 
plate. And connection 6c is width of face smaller than the width of face of piece of LSI side 
contact electrode 6a, and piece of trial substrate side contact electrode 6b. 

[0074] Thus, the large fixed portion of contact electrode 6D in the contactor substrate 8 can be 
taken by making small the dimension of connection 6c fixed by the contactor substrate 8. That 
is, large spacing of the connection of adjoining contact electrode 6D fixed to the contactor 
substrate 8 can be taken. Manufacture of a contactor becomes easy by this and a contact 
electrode can be efficiently arranged in a narrow pitch. 

[0075] Drawing 4 (b) is constituted as a pin energized by the spring as shows piece of LSI side 
contact electrode 6a, and piece of trial substrate side contact electrode 6b to drawing 3 Cc), and 
contact electrode 6E which made thin width of face of connection 6c is shown. Although not 
shown in drawing 4 (b), as shown in drawing 3 (c), in the piece of the LSI side contact electrode, 
it is desirable to consider as the configuration which prepares a projection in a pin and it is made 
to rotate. 

[0076] Also in contact electrode 6E, since connection 6c is formed by width of face smaller than 
the width of face of piece of LSI side contact electrode 6a, and piece of trial substrate side 
contact electrode 6b, it can take large spacing of the connection of adjoining contact electrode 
6E fixed to the contactor substrate 8. Manufacture of a contactor becomes easy by this and a 
contact electrode can be arranged also in a narrow pitch. 

[0077] Drawing 4 (c) is constituted as a pin energized by the spring as shows piece of LSI side 
contact electrode 6a, and piece of trial substrate side contact electrode 6b to drawing 3 (c), and 
contact electrode 6F which formed connection 6c with the metal wire are shown. Although not 
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shown in drawing 4 (c), as shown in drawing 3 (c), in piece of LSI side contact electrode 6a, it is 
desirable to consider as the configuration which prepares a projection in a pin and it is made to 
rotate. 

[0078] Also in contact electrode 6F, since connection 6c is formed by width of face smaller than 
the width of face of piece of LSI side contact electrode 6a, and piece of trial substrate side 
contact electrode 6b, it can take large spacing of the connectiori of the adjoining contact 
electrode fixed to the contactor substrate. Manufacture of a contactor becomes easy by this 
and a contact electrode can be arranged also in a narrow pitch. 

[0079] Piece of LSI side contact electrode 6a and piece of trial substrate side contact electrode 
6b are formed separately, and drawing 5 shows contact electrode 6G connected by beer 8a of 
the contactor substrate 8. In the example shown in drawing 5 , both piece of LSI side contact 
electrode 6a and piece of trial substrate side contact electrode 6b are coil springs, and are 
electrically connected by beer 8a of the contactor substrate 8. 

[0080] thus — each — it is not necessary to really which was connected by the connection 
form contact electrode 6G as an object, and they may be mutually connected through the 
contactor substrate 8 (beer 8a). 

[0081] Drawing 6 is drawing showing the contactor which can change the location of piece of LSI 
side contact electrode 6a, and the location of piece of trial substrate side contact electrode 6b. 
[0082] Contact electrode 6H shown in drawing 6 (a) change the location of piece of LSI side 
contact electrode 6a, and the location of piece of trial substrate side contact electrode 6b by 
pattern wiring 8b formed in the contactor substrate 8. Thus, piece of LSI side contact electrode 
6a and piece of trial substrate side contact electrode 6b can be arranged in the location of 
arbitration by pattern wiring 8c formed in the contactor substrate 8. Moreover, for example, two 
or more piece of LSI side contact electrode 6a can be prepared to piece of trial substrate side 
[ one ] contact electrode 6b. Therefore, the degree of freedom of a design of a contactor 
improves. 

[0083] Contact electrode 61 shown in drawing 6 (b) makes the longitudinal direction shaft of 
piece of LSI side contact electrode 6a incline to the longitudinal direction shaft of piece of trial 
substrate side contact electrode 6b. Both piece of LSI side contact electrode 6a and piece of 
trial substrate side contact electrode 6b are coil springs, and contact electrode 61 is formed in 
one with connection 6c. As for piece of LSI side contact electrode 6a, only the include angle 
theta inclines in connection 6c. Although carried out, the contact edge of ** and piece of LSI 
side contact electrode 6a serves as a location where only the distance corresponding to an 
include angle theta shifted from the contact edge of piece of trial substrate side contact 6b. 
[0084] Drawing 7 is drawing showing in simple the example which put in order two or more 
contact electrodes shown in drawing 2 , filled up with and hardened resin etc. between 
connection 6c, and was used as the contactor substrate. The width of face of connection 6c is 
small, and since tooth space sufficient between the connections of an adjoining contact 
electrode is securable, this tooth space can be filled up with the resin which is an insulating 
material. Therefore, array immobilization of two or more contact electrodes can be easily carried 
out in a narrow pitch with insulating resin. 

[0085] Although the piece of a contact electrode of a contact electrode was conventionally fixed 
by resin, when the width of face of the piece of a contact electrode was large and the array 
pitch of a contact electrode became narrow, the tooth space for hardening by resin was not 
securable. However, the configuration which prepares a connection in a contact electrode, then 
a connection can fully secure the tooth space for being able to make width of face small, since 
what is necessary is just to only connect electrically, consequently hardening by resin like this 
invention. 

[0086] Drawing 8 is drawing showing the fundamental configuration of the contact electrode by 
the gestalt of operation of the 2nd of this invention. Drawing 8 (a) shows contact electrode 6J 
which formed piece of LSI side contact electrode 6a, and piece of trial substrate side contact 
electrode 6b with current-carrying-part 8c of the contactor substrate 8 as the starting point. In 
order to manufacture contact electrode 6J, current-carrying-part 8c which penetrates a 
substrate 8 and extends is formed first. And the part used as piece of LSI side contact electrode 
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6a is formed in one side of current-carrying-part 8c by coppering etc., and the part used as 
piece of trial substrate side contact electrode 6b is similarly formed in the opposite side by 
coppering etc. Here, current-carrying-part 8c is equivalent to connection 6c. 
[0087] In contact electrode 6J shown in drawing 8 (a), although it has extended in the 
perpendicular direction to the front face of the contactor substrate 8 since growth formation of 
piece of LS[ side contact electrode 6a and the piece of trial substrate side contact electrode 6b 
is carried out with plating, suitable contact pressure can be obtained by making it curve by 
thrust. 

[0088] Moreover, it can also consider as the configuration which is easy to curve by making the 
pieces 6a and 6b of a contact electrode into such a small path or width of face that it going at a 
tip like contact electrode 6K shown in drawing 8 (b). By changing the path or width of face of the 
piece of a contact electrode by the LSI and trial substrate side, the piece of a contact electrode 
of a different load rate can be formed easily. Moreover, the piece of a contact electrode of a 
different load rate can be formed also by changing the quality of the material of the piece of a 
contact electrode by the LSI and trial substrate side. 

[0089] Drawing 9 is drawing showing the modification of the contact electrode shown in drawing 
8 . 

[0090] The contact electrode shown in drawing 9 (a) makes piece of LSI side contact electrode 
6a, and piece of trial substrate side contact electrode 6b incline, and is the example which made 
it easy to curve. In this modification, the effectiveness of tearing an oxide film with the slide of a 
contact edge can also be acquired by making the piece of a contact electrode incline. 
[0091] The contact electrode shown in drawing 9 (b) is the example which made it easy to make 
piece of LSI side contact electrode 6a, and piece of trial substrate side contact electrode 6b 
transform into a hook type, and to curve. Thus, by changing the deformation configuration of the 
piece of a contact electrode, the load rate of the piece of a contact electrode can be changed. 
[0092] The contact electrode shown in drawing 9 (c) is the example which performed plating or 
coating to the front face of the contact electrode shown in drawing 9 (a). For example, when 
piece of LSI side contact electrode 6a and piece of trial substrate side contact electrode 6b are 
formed by coppering, elasticity of the piece of a contact electrode can be enlarged by performing 
nickel plating. Moreover, it is good also as gold-plating in order to make contact resistance small. 
Plating or coating is good also as surely not giving both piece of LSI side contact electrode 6a, 
and piece of trial substrate side contact electrode 6b, and giving only either. 

[0093] Although the contact electrode shown in drawing 10 (a) and drawing 10 (b) has the same 
configuration as the contact electrode fundamentally shown in drawing 9 (a), the quality of the 
materials of the contactor substrate 8 differ. That is, the contactor substrate 8 with which the 
contact electrode shown in drawing 10 was fixed is formed with the ingredient which has the 
almost same coefficient of thermal expansion as the silicon which is the base of LSI. Specifically, 
silicon or a ceramic can be used as an ingredient of a contactor substrate. 
[0094] By forming the contactor substrate 8 with the ingredient which has the almost same 
coefficient of thermal expansion as silicon, the thermal expansion of the contactor at the time of 
LSI attached in the trial substrate through the contactor being heated and LSI becomes equal, 
and a location gap of the contact edge of each contact electrode can be prevented. 
[0095] Next, the gestalt of operation of the 3rd of this invention is explained. Drawing 1 1 is 
drawing showing the contactor by the gestalt of operation of the 3rd of this invention. Piece of 
LSI side contact electrode 6a is a crookedness spring, and piece of trial substrate side contact 
electrode 6b of the contact electrode shown in drawing 1 1 is a coil spring. With the gestalt of 
this operation, the guide plate which has the through tube engaged near the point of piece of LSI 
side contact electrode 6a and piece of trial substrate side contact electrode 6b is arranged at an 
LSI and trial substrate side, respectively. 

[0096] That is, the point of piece of LSI side contact electrode 6a was inserted in through tube 
20a formed in the LSI side guide plate (the 1st guide plate) 20, and only the contact edge has 
projected it to the LSI side. Moreover, the point of piece of trial substrate contact electrode 6b 
was inserted in thi'ough tube 22a formed in the trial substrate side guide plate (the 2nd guide 
plate) 22, and only the contact edge has projected it to the trial substrate side. 
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[0097] a part for the point of piece of LSE side contact electrode 6a and piece of trial substrate 
side contact electrode 6b can be correctly positioned by [ of a more than ] forming the LSI side 
guide plate 20 and the trial substrate side guide plate 22 for obtaining, and guiding a part for the 
point of piece of LSI side contact electrode 6a, and piece of trial substrate side contact 
electrode 6b. Therefore, even if dispersion arises in a configuration in the manufacture process 
of piece of LSI side contact electrode 6a, and piece of trial substrate side contact electrode 6b 
and the location for a point varies, it can arrange in an exact location by the LSI side guide plate 
20 and the trial substrate side guide plate 22. 

[0098] Drawing 12 shows the example which made the quality of the material of a guide plate 
shown in drawing 1 1 the predetermined quality of the material. The LSI side guide plate 20 shown 
in drawing 12 is formed with the same ingredient as the base of LSI which is the contacted body. 
For example, when LSI consists of a silicon wafer, it considers as a silicon wafer, and the LSI 
side guide plate 20 also prepares through tube 20a in this, and is formed in it. Thereby, even if 
coefficient of thermal expansion with the LSI2 contactor substrate 8 differs, the location gap for 
a point of piece of LSI side contact electrode 6a can be prevented. That is, since it has the 
coefficient of thermal expansion with same LSI and LSI side guide plate 20 when LSI and a 
contactor are heated, only the same distance as the electrode terminal of LSI moves a part for 
the point of piece of LSI side contact electrode 6a by the LSI side guide plate 20. Thereby, the 
relative location with the electrode terminal of a part for a point and LSI of piece of LSI side 
contact electrode 6a does not change, but a location gap of a contact edge is prevented. 
[0099] In addition, although it is desirable to be formed with the ingredient same as mentioned 
above as LSI as for the LSI side guide plate 20, it can acquire the effectiveness of the location 
gap prevention which originates in heat heating expansion also as forming with the ceramic plate 
which has the coefficient of thermal expansion near the coefficient of thermal expansion of an 
LSI ingredient. 

[0100] The trial substrate side guide plate 22 is formed like the LSI side guide plate 20 with the 
same ingredient as the ingredient of the trial substrate which is the contacted body. For 
example, when the trial substrate is formed with glass epoxy, the trial substrate side guide plate 
22 prepares through tube 22a in the substrate formed with the same glass epoxy, and is formed 
in it. Thereby, even if the coefficients of thermal expansion of a trial substrate and the contactor 
substrate 8 differ, the location gap for a point of piece of LSI side contact electrode 6a can be 
prevented. That is, since it has the coefficient of thermal expansion with same trial substrate 
and trial substrate side guide plate 22 when a trial substrate and a contactor are heated, only 
the same distance as the terminal of a trial substrate moves a part for the point of piece of trial 
substrate side contact electrode 6b by the trial substrate side guide plate 22. Thereby, the 
relative location with the terminal of the part for a point and the trial substrate of piece of trial 
substrate side contact electrode 6b does not change, but a location gap of a contact edge is 
prevented. 

[0101] In addition, as for the contact electrode shown in drawing 12 , piece of LSI side contact 
electrode 6a is a coil spring. This is for absorbing deformation of piece of LSI side contact 
electrode 6a resulting from this, even if the amount of [ of piece of LSI side contact electrode 
6a ] point moves greatly by the thermal expansion of the LSI side guide plate 20. 
[0102] Moreover, in the example shown in drawing 12 , if the contactor substrate 8 is formed 
with the same ingredient as a trial substrate, the trial substrate side guide plate 22 does not 
need to prepare, and should form only the LSI side guide plate 20. 

[0103] The example shown in drawing 13 is an example which made horizontal rigidity of the 
contactor substrate 8 small in the example which formed guide plates 20 and 22. That is, the 
contactor substrate 8 is made easy to deform horizontally, in order to decrease deformation of 
piece of LSI side contact electrode 6a resulting from thermal expansion and piece of trial 
substrate side contact electrode 6b. 

[0104] In order to make the contactor substrate 8 easy to deform horizontally, as shown in 
drawing 13 , many pores and slits are prepared in the contact electrode substrate 8, and there 
are approaches, such as making it the shape of a mesh. 

[0105] As for the point (contact edge) of piece of LSI side contact electrode 6a, and piece of 
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trial substrate side contact electrode 6b, in each above-mentioned example, it is desirable to 
make it a ship's-bottom mold, as are shown in drawing 14 (a), and a taper is attached or it is 
shown in drawing 14 (b). Thereby, when the lateral force joins a contact edge, it will move 
rubbing moderately, and a contact edge can remove an oxide film, and can attain positive 
contact. 

[0106] Drawing 15 is drawing for explaining how to give an include angle to piece of LSI side 
contact electrode 6a, and piece of trial substrate side contact electrode 6b. The approach 
shown in drawing 15 is the approach of attaching an inclination to the contact electrode which 
has piece of LSI side contact electrode 6a which extends perpendicularly as shown in drawing 8 , 
and piece of trial substrate side contact electrode 6b. According to the approach shown in 
drawing 1 5 , it can bundle up to two or more contact electrodes, and an inclination can be 
attached. 

[0107] That is. the LSI side guide plate 20 shown near the point of piece of LSI side contact 
electrode 6a at drawing 1 1 and the guide plate 24 for LSI lateroversion slant of the same 
configuration are arranged. More, after arranging the guide plate 24 for LSI lateroversion slant so 
that it may be inserted in through tube 24a by which the point of piece of LSI side contact 
electrode 6a of each contact electrode was prepared in the guide plate 24 for LSI lateroversion 
slant at the detail, only a predetermined distance moves the guide plate 24 for LSI lateroversion 
slant to a longitudinal direction. Thereby, piece of LSI side contact electrode 6a of each contact 
electrode is crooked from the root, and inclines. 

[0108] Similarly, the trial substrate side guide plate 22 shown near the point of piece of trial 
substrate side contact electrode 6b at drawing 1 1 and the guide plate 26 for trial substrate 
lateroversion slant of the same configuration are arranged. More, after arranging the guide plate 
26 for trial substrate lateroversion slant so that it may be inserted in through tube 26a by which 
the point of piece of trial substrate side contact electrode 6b of each contact electrode was 
prepared in the guide plate 26 for trial substrate lateroversion slant at the detail, only a 
predetermined distance moves the guide plate 26 for trial substrate lateroversion slant to a 
longitudinal direction. Thereby, piece of trial substrate side contact electrode 6b of each contact 
electrode is crooked from the root, and inclines. 

[0109] The contact electrode with which the inclination was attached as mentioned above can 
narrow the pitch P of piece of LSI side contact electrode 6a of an adjoining contact electrode, 
and becomes possible [ dealing with LSI of a ** pitch ]. Thus, it is because two or more LSI side 
spring 6a is put in block by the guide plate 24 for LSI lateroversion slant and it bends that the 
contact edge of a contact electrode can be arranged in a ** pitch. That is, although there is a 
possibility that LSI side spring 6a which adjoins by the variation in an inclination may contact, in 
having bent every one piece of LSI side contact electrode 6a, by bending collectively, the 
inclination of all LSI side spring 6a becomes uniform, and the narrow pitch P can be maintained. 
[01 10] Drawing 16 is drawing for explaining the approach which applies the approach shown in 
drawing 15 and is crooked by several places in a contact electrode. In drawing 16 , piece of LSI 
side contact electrode 6a is crooked over three places by the guide plate 24 for LSI 
lateroversion slant. That is, first, the guide plate 24 for LSI lateroversion slant is inserted to the 
part near the root of piece of LSI side contact electrode 6a, it moves to a longitudinal direction, 
and a predetermined inclination is attached (** of drawing 1 6 ). Next, after moving the guide 
plate 24 for LSI lateroversion slant up, the part which moved to the still more nearly same 
longitudinal direction and inclined further is formed (** of drawing 1 6 ). And after moving further 
the guide plate 24 for LSI lateroversion slant up and arranging near a point part, shortly, it moves 
to an opposite longitudinal direction and the small part of an inclination is formed (** of drawing 
16 ). 

[01 1 1] The contactor which was crooked by two or more places as mentioned above, and 
inclined can be easily formed by preparing the part thinner than other parts or the part with 
small width of face in the part into which piece of LSI side contact electrode 6a is crooked 
beforehand. 

[0112] In addition, since an inclination can be attached also about piece of trial substrate side 
contact electrode 6b by the approach of attaching an inclination to piece of LSI side contact 
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electrode 6a, and the same approach, the explanation is omitted, [n addition, the configuration 
where piece of LSI side contact electrode 6a inclined, and piece of trial substrate side contact 
electrode 6b are good also as an angle of bend which does not have to consider as the same 
configuration and is different, or a different count of bending. 

[0113] Moreover, when the approach crooked in a contact electrode by the guide plates 24 and 
26 for an inclination as mentioned above is used, it may leave the guide plates 24 and 26 for ah 
. inclination as a part of contactor, but as shown in drawing 17 , after crookedness formation of a 
contact electrode is completed, you may remove. 

[0114] Drawing 18 is drawing for explaining the contactor by the gestalt of operation of the 4th 
of this invention. The contactor by the gestalt of operation of the 4th of this invention has the 
heater 30 formed in the contactor substrate 8. After pressing LSI side spring 6a to the electrode 
terminal of LSI, thermal expansion of the contactor substrate 8 is carried out by heating a heater 
30. Thereby, piece of LSI side contact electrode 6a can be moved slightly, and good electric 
contact can be acquired. That is, the wipe effectiveness is acquired, using positively a location 
gap of the contact edge by thermal expansion. 

[0115] Drawing 19 is drawing for explaining the contactor by the gestalt of operation of the 5th 
of this invention. The contactor by the gestalt of operation of the 5th of this invention is made 
to transform the contact electrode itself with heat, and acquires good contact pressure or the 
wipe effectiveness. 

[0116] The example shown in drawing 19 (a) is a configuration which is made to transform piece 
of LSI side contact electrode 6a, and presses an edge to electrode terminal 2a of LSI by forming 
piece of LSI side contact electrode 6a with a shape memory alloy, and heating it. That is, piece 
of LSI side contact electrode 6a created with the shape memory alloy deforms so that it may be 
extended to a longitudinal direction if it heats at about 70 degrees C at a heater etc. although it 
is the height of extent which does not reach electrode terminal 2a of LSI slightly at a room 
temperature, and an edge contacts electrode terminal 2a of LSI. In addition, piece of trial 
substrate side contact electrode 6b may be similarly formed with a shape memory alloy. 
[01 1 7] Moreover, a spring like a coil spring is built using a shape memory alloy, and it is good also 
considering this as piece of LSI side contact electrode 6a, and piece of trial substrate side 
contact electrode 6b. 

[0118] The example shown in drawing 19 (b) forms the contact electrode itself by bimetal, is 
made to transform piece of LSI side contact electrode 6a by heated or cooling, and presses an 
edge to electrode terminal 2a of LSI, and makes wipe actuation perform. When bimetal is used, 
the deformation can cancel contact pressure by cooling, when [ reversible ] it sake for example, 
heats and contact pressure is obtained. In order to perform such heating and cooling by turns, it 
is desirable to prepare an electronic cooling element like a Peltier device in the contactor 
substrate 8. 

[0119] Drawing 20 shows the example which prepared LSI for assisting the electronic parts or 
the test function for assisting the contactor itself with a trial and actuation of LSI using the 
contactor by the gestalt of above-mentioned operation. That is, while forming pattern wiring 8b 
in the front face of the contactor substrate 8 and connecting with the contact electrode of a 
request of pattern wiring 8b, the terminal for connecting LSI or electronic parts 32 is formed in 
pattern wiring 8b. In the example shown in drawing 20 , LSI32 for assisting a test function is 
electrically connected to a predetermined contact electrode through circuit pattern 8b. 
[0120] Drawing 21 shows the example which incurvated the contact electrode and made only the 
point crooked. That is, it is crooked and do not make piece of LSI side contact electrode 6a, and 
piece of trial substrate side contact electrode 6b incline, but make it curve, it is made to deform, 
only a point is crooked, and it is made to contact the contacted body at an angle of a request in 
the formation approach of the contact electrode shown in drawing 15 . 

[0121] Drawing 22 is the example constituted so that the point of a contact electrode might be 
processed and the projection electrode of LSI might be contacted good. That is, the point which 
was crooked so that it might become parallel to the field of LSI about the point of LSI side spring 
6a which was crooked and formed the conductive member on a band, and was crooked is formed 
in the shape of a fork. By forming the tip configuration of piece of LSI side contact electrode 6a 
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in the shape of a fork, as shown in drawing 22 , piece of LSI side contact electrode 6a can 
contact in the condition that projection electrode 2b of an abbreviation globular form of LSI is 
inserted, and is automatically positioned to projection electrode 2b, and can increase a touch 
area. 

[0122] Next, it is based on the gestalt of operation of the 6th of this invention, and contactor 
****** explanation is given. 

[0123] Drawing 23 shows the contactor 40 by the gestalt of operation of the 6th of this 
invention, [n drawing 23 . a contactor 40 is arranged between electronic parts 42 (equivalent to a 
tested piece) like LSI, and the trial substrate 44, and connects electronic parts 42 and the trial 
substrate 44 electrically. The circuit for examining electronic parts 42 is established in the trial 
substrate 44, and a burn in test and the final test are presented with electronic parts 42 in the 
condition of having connected with the trial substrate 44 through the contactor 40. 
[0124] A contactor 40 consists of a base material 46 formed with the insulating ingredient, and 
two or more contact electrodes 48 which penetrate a base material 46 and extend. The base 
material 46 is formed in plate-like, and has field 46a (the 1st field) which counters electronic 
parts and is arranged, and field 46b (the 2nd field) which counters the trial substrate 44 and is 
arranged. 

[0125] Each end (1st edge) 48a of the contact electrode 48 is projected and formed from field 
46a of a base material 46, and this edge contacts the electrode terminal of electronic parts 42. 
On the other hand, a base material 46 projects [ field 46b ], each other end (2nd edge) 48b of 
the contact electrode 48 is formed, and this edge contacts the terminal of the trial substrate 44. 
Drawing 23 shows the condition that the contact electrode 48 of a contactor 40 touches both 
electronic parts 42 and the trial substrate 44. 

[0126] A base material 46 is formed in tabular with the ingredient which has the insulation and 
elasticity like silicone rubber, and each of the contact electrode 48 has current-carrying-part 
48c which penetrates and extends in the thickness direction of a base material 46. That is, It has 
flowed through the 1st edge and 2nd edge of the contact electrode 48 electrically by current- 
carrying-part 48c, and the contact electrode is supported by the predetermined array by fixing 
current-carrying-part 48c by the base material 46. 

[0127] Current-carrying-part 48c of the contact electrode 48 is formed as an elastic body like a 
coil spring or a crookedness spring. That is, current-carrying-part 48c has the function it not 
only to flow through 1st edge 48a and 2nd edge 48b electrically, but to collaborate with the 
elasticity of a base material 46 and to give suitable contact pressure to 1st edge 48a and 2nd 
edge 48b. Therefore, when a contactor 40 is inserted between the trial substrate 44 and 
electronic parts 42, elastic deformation (compression) of the current-carrying-part 48c of the 
contact electrode 48 is carried out, and it generates moderate contact pressure. 
[0128] In order to attain the elastic deformation of such current-carrying-part 48c, the base 
material 46 also needs to be formed with the ingredient in which elastic deformation is possible 
As such an ingredient, the silicone rubber which has insulation and elasticity is desirable. 
[0129] As an example of the contactor 40 by the gestalt of this operation, the contactor which 
embedded the 10x10=100 metal spring (contact electrode) into silicone rubber (base) was 
manufactured. In a predetermined mold, it aligned in the shape of a matrix, the metal spring has 
been arranged in the pitch of 0.5mm, and the mixture of the silicone rubber made from Toray 
Industries silicone (catalog number SH9555RTV) and a curing agent was slushed into the mold. 
And it heated at 60 degrees C for 5 hours, silicone rubber was stiffened, and the contactor as 
shown in drawing 23 whose thickness is 3mm on flat-surface configuration the square of 20cm 
was formed. Thus, the formed contactor can set the load per contact electrode to 0.5gf(s) in a 
room temperature, in the whole contactor, is a load of 50gf(s) and was able to contact all 
contact electrodes on the contacted body (the electrode terminal of electronic parts, and 
terminal of a trial substrate) good. Moreover, whether the height of the contact part of the 
contacted body varied to some extent or the distance of the space where each contact 
electrode is arranged varied, all contact electrodes were able to be contacted good by moderate 
contact pressure. 

[0130] Drawing 24 is drawing showing some examples of the contact electrode 48. The example 
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shown in drawing 24 (a) is what formed the contact electrode 48 as a spring of a metal wire, and 
makes the coil spring current-carrying-part 48c which is the part embedded at a base. And the 
both ends of the wire which forms a spring are used as the contact terminal (the 1st and 2nd 
edges). Although current-carrying-part 48c is a coil spring, the example shown in drawing 24 (b) 
forms the projection electrode (bump) 50 in the part projected from the base 46, and it uses it 
as the 1st and 2nd edges 48a and 48b. Moreover, the example shown in drawing 24 (c) uses as a 
crookedness spring current-carrying-part 48c which connects these, although the 1st and the 
2nd edge 48a and 48b are projection electrodes. 

[0131] Moreover, in an above-mentioned example, as for the spring which constitutes the 
contact electrode 48, it is desirable to use wires, such as gold, and it is good also as plating 
nickel etc. on a golden wire. Moreover, you may form with the wire of a shape memory alloy 
instead of a golden wire. 

[0132] By forming the contact electrode 48 instead of a golden wire with the wire of the shape 
memory alloy which has the predetermined transformation point, the configuration of the contact 
electrode 48 which deformed by many use is returned to the original configuration. When a use 
count increases, the recuperability of the contact electrode 48 of a spring becomes blunt, and it 
may stop namely, returning to the original configuration, since it is repeatedly used for a trial, tn 
such a case, there is a possibility of causing a poor contact. In order to prevent such a problem, 
the wire of a shape memory alloy is used. 

[0133] The transformation point formed the contact electrode 48 with the shape memory alloy 
which is 50 degrees C, and when this contact electrode 48 used it to some extent, and the 
original configuration was lost and having been heated to the temperature of 50 degrees C or 
more of transformation points, it returned to the original configuration and became again usable. 
Moreover, when the original configuration of a contact electrode was recovered, the spring 
nature of a contact electrode was also what comes to show an again good property and can be • 
equal to use of a repeat enough. As such a shape memory alloy, a nickel-Ti alloy, a nickel-Ti-Co 
alloy, or a nickel-Ti-Cu alloy can be used. 

[0134] Moreover, after using the shape memory alloy which has the 100-degree C transformation 
point and making it a tested piece, the burn in test was performed in 120 degrees C or more. The 
contact fault was lost when the trial substrate was connected to the tested piece through the 
contactor, and it heated gradually at the room temperature, and it exceeded 100 degrees C. 
Moreover, the burn in test was able to be performed without which problem with a poor contact 
also in the elevated temperature 120 degrees C or more. 

[0135] The base 46 is formed with the elastic body, and although elastic deformation is possible 
for the above-mentioned contactor 40 in the thickness direction, elastic deformation of it is 
easily carried out in a direction perpendicular to the thickness direction, i.e., the direction parallel 
to the field of a base. If a base 46 deforms in the direction parallel to the field, the location of 
the 1st and 2nd edges 48a and 48b of the contact electrode 48 will shift. Therefore, as for a 
base 46, it is desirable to constitute so that it may not deform in the direction parallel to the 
field easily. 

[0136] So, in the example shown in drawing 25 , it is considering as the configuration which 
embedded the flat mesh-like reinforcement member 52 into the substrate 46 of a contactor 40 
where a laminating is carried out. Thereby, although elastic deformation is easily possible for a 
base 46 in the thickness direction, deformation is restricted in the direction perpendicular to the 
thickness direction by the reinforcement member 52. Namely, deformation can form the 
substrate of few contactors in the direction perpendicular to thickness, maintaining elastic 
deformation in the thickness direction. 

[0137] In the example shown in drawing 25 , the flat mesh-like reinforcement member 52 may be 
formed with a shape memory alloy. When the transformation point formed the reinforcement 
member 52 with the shape memory alloy which is 50 degrees C and carried out heating 
maintenance after several use in ordinary temperature at the temperature of 50 degrees C or 
more, the deviation of the dimension by repeat telescopic motion in a direction perpendicular to 
the thickness direction was reformable. Thereby, the use life of a contactor was able to be 
developed greatly. 
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[0138] Drawing 26 is the example which prepared the enveloping layer in the front face of the 
base 46 of a contactor 40. In the example shown in drawing 26 , the 1st enveloping layer 54 is 
formed in 1st field 46a of a base 46, and the 2nd enveloping layer 56 is formed in 2nd field 46b. 
[0139] The 1st enveloping layer 54 is formed with the ingredient which has a coefficient of 
thermal expansion equivalent to the coefficient of thermal expansion of the base of electronic 
parts 42. And the 1st edge of a contact electrode penetrated the 1st enveloping layer, and has 
projected it from the 1st enveloping layer. Moreover, the 2nd enveloping layer 56 is formed with 
the ingredient which has a coefficient of thermal expansion equivalent to the trial substrate 44. 
And the 2nd edge of a contact electrode penetrated the 2nd enveloping layer, and has projected 
it from the 1st enveloping layer. 

[0140] For example, when electronic parts 42 are LSI formed on the silicon wafer, as for the 1st 
enveloping layer, it is desirable to be formed with the ingredient (silicon crystal) of a silicon 
wafer. Moreover, when the trial substrate 44 consists of a glass epoxy group plate, the layer of 
glass epoxy is formed as the 2nd enveloping layer 56. 

[0141] Thereby, even if coefficients of thermal expansion are electronic parts 42, a trial 
substrate, and the case where it becomes and differs, like silicone rubber, the contact edge of 
the contact electrode 48 does not produce a location gap to the electrode terminal of electronic 
parts 42, and the electrode terminal of a trial substrate by the 1st enveloping layer 54 and 2nd 
enveloping layer 56. That is, when a contactor 40 and electronic parts 42 are heated, in order to 
carry out thermal expansion of the 1st enveloping layer 54 at same rate as electronic parts 42, 
1st edge 48a of the contact electrode 48 does not move it to the electrode terminal of 
electronic parts 42. In addition, since a base 46 is an ingredient in which elastic deformation is 
possible, it does not bar the thermal expansion of the 1st enveloping layer 54. Moreover, when a 
contactor 40 and the trial substrate 44 are heated, in order to carry out thermal expansion of 
the 2nd enveloping layer 56 at same rate as the trial substrate 44, 2nd edge 48b of the contact 
electrode 48 does not move it to the terminal of the trial substrate 44. In addition, since a base 
46 is an ingredient in which elastic deformation is possible, it does not bar the thermal expansion 
of the 2nd enveloping layer 56. 

[0142] According to the contactor by the gestalt of this operation, the contactor for examining 
collectively LSI of the wafer condition which was hard to realize with the conventional technique 
is realizable with an easy configuration as mentioned above with low cost. Moreover, it can 
bundle up to the whole wafer according to the low voltage force, and contact can be taken. 
Furthermore, there is no location gap of the contact section resulting from thermal expansion, 
and contact stabilized from the room temperature to the heating condition can be realized. 
Thereby, the burn in test and heat cycle test in wafer package level can be performed now with 
a sufficient precision, and before carving into bare chip size, sorting of a bare chip' or the 
defective of the wafer level CSP becomes possible by low cost. 

[0143] According to this application, the following invention is indicated as explained above. 
[0144] (Additional remark 1 ) It is a contactor for being arranged between a semiconductor device 
and a trial substrate and connecting this semiconductor device to this trial substrate electrically. 
It has two or more contact electrodes arranged in the predetermined array. Each of this contact 
electrode The 1st piece of a contact electrode in contact with the electrode of said 
semiconductor device, and the 2nd piece of a contact electrode in contact with the terminal of 
said trial substrate, this — the 1st piece of a contact electrode — this — the contactor 
characterized by being connected by the connection member in which it has the connection 
which connects the 2nd piece of a contact electrode electrically, and said connection has 
insulation. 

[0145] (Additional remark 2) It is the contactor which it is the contactor of additional remark 1 
publication, and said 1st piece of a contact electrode has the 1st load rate, and is characterized 
by said 2nd piece of a contact electrode having the 2nd different load rate, as for the 1st load 
rate. 

[0146] (Additional remark 3) It is the contactor characterized by being a contactor additional 
remark 1 or given in two, and said 1st piece of a contact electrode moving or rotating, contacting 
[ in case it is pressed by the electrode terminal of said semiconductor device and deforms, 
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originate in deformation, and ] to said electrode terminal. 

[0147] (Additional remark 4) [t is the contactor characterized by being a contactor given in any 1 
term additional remark 1 thru/or among 3, and the width method of said connection being smaller 
than the width method of said 1st and 2nd pieces of a contact electrode. 

[0148] (Additional remark 5) It is the contactor characterized by being a contactor given in any 1 
term additional remark 1 thru/or among 3, and forming said connection with a different ingredient 
from said 1st and 2nd pieces of a contact electrode. 

[0149] (Additional remark 6) It is the contactor characterized by being the conductive member 
prepared by being a contactor given in any 1 term additional remark 1 thru/or among 3, said 
connection member's being a contactor substrate, and said connection penetrating this 
contactor substrate. 

[0150] (Additional remark 7) It is the contactor characterized by being the contactor of 
additional remark 6 publication and forming said contactor substrate with the base of said 
semiconductor device, and the ingredient which has an equal coefficient of thermal expansion 
substantially. 

[0151] (Additional remark 8) It is the contactor which is a contactor given in any 1 term 
additional remark 1 thru/or among 5, and is characterized by said connection member being the 
insulating resin or rubber with which the space between the connections of two or more of said 
contact electrodes which aligned was filled up. 

[0152] (Additional remark 9) Contactor to which it is a contactor given in any 1 term additional 
remark 1 thru/or among 8, and has further the 1st guide plate which has two or more through 
tubes formed by the arrangement corresponding to the electrode of said semiconductor device, 
and a part for the point of said 1st piece of a contact electrode is characterized by being 
inserted in the through tube to which said 1st guide plate corresponds. 
[0153] (Additional remark 10) It is the contactor characterized by being the contactor of 
additional remark 9 publication and forming said 1st guide plate with the base of said 
semiconductor device, and the ingredient which has an equal coefficient of thermal expansion 
substantially. 

[0154] (Additional remark 11) Contactor to which it is a contactor given in any 1 term additional 
remark 1 thru/or among 10, and has further the 2nd guide plate which has two or more through 
tubes formed by the arrangement corresponding to the terminal of said trial substrate, and a part 
for the point of said 2nd piece of a contact electrode is characterized by being inserted in the 
through tube to which said 2nd guide plate corresponds. 

[0155] (Additional remark 12) It is the contactor characterized by being the contactor of 

additional remark 1 1 publication and forming said 2nd guide plate with said trial substrate and the 

ingredient which has an equal coefficient of thermal expansion substantially. 

[0156] (Additional remark 13) The connection member which is a contactor given in any 1 term 

in additional remark 9 thru/or given in 12, and connects the connection of said contact electrode 

is a contactor characterized by having many the pores or the slits which extend in the thickness 

direction. 

[0157] (Additional remark 14) Contactor which is a. contactor given in any 1 term additional 
remark 1 thru/or among 6, and is characterized by forming a heating means in said connection 
member. 

[0158] (Additional remark 15) Contactor which is a contactor of additional remark 9 publication 
and is characterized by forming a heating means in said 1st guide plate. 

[0159] (Additional remark 16) Contactor (additional remark 17) which is a contactor given in any 
1 term additional remark 1 thru/or among 6, and is characterized by forming either [ at least ] 
said 1st piece of a contact electrode, or said 2nd piece of a contact electrode with a shape 
memory ingredient temperature are the contactor of additional remark 16 publication and more 
nearly predetermined [ ingredient / said / shape memory ] than a room temperature in the 
transformation point — contactor characterized by being the shape memory alloy which is high 
temperature. 

[0160] (Additional remark 18) It is the contactor which is a contactor of additional remark 16 
publication and is characterized by said shape memory ingredient being bimetal. 
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[0161] (Additional remark 19) Contactor which is a contactor of additional remark 18 publication 
and is characterized by forming heating and a cooling means in said connection member. 
[0162] (Additional remark 20) Contactor characterized by forming in the front face of said 
connection member pattern wiring which is a contactor given in any 1 term additional remark 1 
thru/or among 6, and was connected to the connection of said contact electrode. 
[0163] (Additional remark 21) It is the contactor characterized by being a contactor given in any 
1 term additional remark 1 thru/or among 20, and having arranged the point of said 1st piece of a 
contact electrode, and the point of said 2nd piece of a contact electrode about said connection 
in the unsymmetrical location. 

[0164] (Additional remark 22) The process which is the manufacture approach of the contactor 
for being arranged between a semiconductor device and a trial substrate and connecting this 
semiconductor device to this trial substrate electrically, and forms beer in a contactor substrate. 
The manufacture approach of the contactor characterized by having the process which forms 
the 1st piece of a contact electrode in the end side of this beer with plating, and forms the 2nd 
piece of a contact electrode in the other end side of said beer with plating. 
[0165] (Additional remark 23) The manufacture approach of the contactor characterized by 
having further the process made to transform either [ at least ] the 1st [ said ] piece of a 
contact electrode which is the manufacture approach of the contactor additional remark 22 
publication, and was formed by plating, or said 2nd piece of a contact electrode. 
[0166] (Additional remark 24) The manufacture approach of the contactor characterized by 
having further the process which prepares a deposit or a coating layer in one [ at least ] front 
face of the 1st [ said ] piece of a contact electrode which is the manufacture approach of the 
contactor additional remark 22 publication, and was formed by plating, and said 2nd piece of a 
contact electrode. 

[0167] (Additional remark 25) [t is the manufacture approach of the contactor for being arranged 
between a semiconductor device and a trial substrate and connecting this semiconductor device 
to this trial substrate electrically. The process which forms the piece of a contact electrode 
which extends in an abbreviation perpendicular from the front face of a contactor substrate. The 
manufacture approach of the contactor characterized by having the process which makes the 
through tube of a guide plate engage with the point of this piece of a contact electrode, and the 
process which this guide plate is moved [ process ] to the front face of a contactor substrate 
[ abbreviation ], and makes said piece of a contact electrode incline. 

[0168] (Additional remark 26) It is the manufacture approach of the contactor for being arranged 
between a semiconductor device and a trial substrate and connecting this semiconductor device 
to this trial substrate electrically. The process which forms the piece of a contact electrode 
which extends in an abbreviation perpendicular from the front face of a contactor substrate. The 
manufacture approach of the contactor characterized by having the process which makes the 
through tube of a guide plate engage with the predetermined part of this piece of a contact 
electrode, and the process which moves this guide plate to the front face of a contactor 
substrate [ abbreviation ], and is made to crook or transform said piece of a contact electrode 
near [ said / predetermined ] the part. 

[0169] (Additional remark 27) Connection method. of the contactor characterized by to have the 
process which is the connection method of the contactor for connecting a semiconductor device 
to a trial substrate electrically, and arranges said contactor between said semiconductor devices 
and said trial substrates, and the process at which the piece of a contact electrode formed with 
the shape memory alloy is heated to the temperature more than the transformation point, and 
this piece of a contact electrode is contacted with predetermined contact pressure to the 
electrode of said semiconductor device. 

[0170] (Additional remark 28) Are the connection method of the contactor for connecting a 
semiconductor device to a trial substrate electrically, and said contactor is arranged between 
said semiconductor devices and said trial substrates. The process which contacts the piece of a 
contact electrode of said contactor to the electrode of said semiconductor device. The 
connection method of the contactor characterized by heating said contactor and said 
semiconductor device, and having the process to which the contact edge of said piece of a 
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contact electrode is moved on said electrode of said semiconductor device using the thermal 
expansion of the contactor substrate of said contactor. 

[0171] (Additional remark 29) Are the connection method of the contactor for connecting a 
semiconductor device to a trial substrate electrically, and said contactor is arranged between 
said semiconductor devices and said trial substrates. The process which contacts the piece of a 
contact electrode of said contactor to the electrode of said semiconductor device, The 
connection method of the contactor characterized by heating the guide plate which engaged with 
a part for the point of said piece of a contact electrode, and having the process to which the 
contact edge of said piece of a contact electrode is moved on said electrode of said 
semiconductor device using the thermal expansion of this guide plate. 

[0172] (Additional remark 30) It is a contactor for being arranged between a semiconductor 
device and a trial substrate and connecting this semiconductor device to this trial substrate 
electrically. The tabular base material formed with the ingredient which has the 1st field which 
counters said semiconductor device, and the 2nd field which counters said trial substrate, and 
has insulation. It consists of two or more contact electrodes embedded and fixed in this base 
material. Each of this contact electrode It is the contactor characterized by having the 1st edge 
which projects from the 1st field of said base material, the 2nd edge which projects from the 2nd 
field of said base material, and the current carrying part which extends between the 1st field of 
said base material, and the 2nd field, and elastic deformation being possible for said base 
material and said current carrying part in the thickness direction of said base material. 
[0173] (Additional remark 31) It is the contactor which is a contactor of additional remark 30 
publication and is characterized by said base material being a spring material which consists of 
resin or rubber. 

[0174] (Additional remark 32) Contactor characterized by adding the member to which it is the 
contactor of additional remark 31 publication, and a coefficient of thermal expansion differs from 
a spring material in said base material. 

[0175] (Additional remark 33) It is the contactor characterized by being a contactor given in any 
1 term additional remark 30 thru/or among 32, and said current carrying part consisting of a 
spring member in which elastic deformation is possible in the thickness direction of said base 
material. 

[0176] (Additional remark 34) It is the contactor characterized by being a contactor given in any 
1 term additional remark 30 thru/or among 33, and forming said current carrying part with a 
shape memory alloy. 

[0177] (Additional remark 35) It is the contactor which it is a contactor given in any 1 term 
additional remark 30 thru/or among 34, and the base of said semiconductor device and the 1st 
enveloping layer of an ingredient which has an equal coefficient of thermal expansion 
substantially are prepared in said 1st field of said base material, and is characterized by having 
projected the 1st edge of said contactor electrode from said 1st enveloping layer. 
[0178] (Additional remark 36) It is the contactor which it is a contactor given in any 1 term 
additional remark 30 thru/or among 35, and said trial substrate and the 2nd enveloping layer of 
an ingredient which has an equal coefficient of thermal expansion substantially are prepared in 
said 2nd field of said base material, and is characterized by having projected the 2nd edge of said 
contactor electrode from said 2nd enveloping layer. 

[0179] (Additional remark 37) Contactor which is a contactor given in any 1 term additional 
remark 30 thru/or among 35, and is characterized by forming the terminal for circuit wiring in 
said 2nd field of said base material. 

[Effect of the Invention] According to this invention, the various effectiveness described below 
is realizable like ****. 

[0180] Since what is necessary is according to invention according to claim 1 for the central 
part of a contact electrode to serve as a connection, and just to only flow through a connection 
electrically, width of face can be formed small. Therefore, a contact electrode can be aligned in a 
narrow pitch by connecting this connection by the connection member which consists of an 
insulating material. 

[0181] changing the load rate of the 1st piece of a contact electrode, and the load rate of the 
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2nd piece of a contact electrode according to invention according to claim 2 — a semiconductor 
device and a trial substrate — it is alike, respectively, and it receives and contact pressure can 
be set up separately, therefore, a semiconductor device and a trial substrate — it is alike, 
respectively, and it receives and suitable contact pressure can be set up separately. 
[0182] Though the oxide film was formed in the electrode terminal in order to contact according 
to invention according to claim 3, while the 1st piece of a contact electrode grinds an electrode 
terminal, in case a semiconductor device carries out electrode terminal contact, it can contact 
shaving off an oxide film. Thereby, the positive contact by the positive contact electrode can be 
attained. 

[0183] According to invention according to claim 4, since electronic parts can be carried in a 
connection member, the circuit for assisting the electrical circuit established in a trial substrate 
can be carried in a contactor. Thereby, the circuitry of a trial substrate can be simplified or a 
certain circuit which is transmitted a half and is used only for the trial of equipment can be 
carried in a contactor. 

[0184] According to invention according to claim 5, the 1st piece of a contact electrode and the 
2nd piece of a contact electrode can be easily formed in the both sides with plating by making 
the current carrying part of a substrate into a connection. 

[0185] According to invention according to claim 6, it can consider as the piece of a contact 
electrode which has a desired load rate easily only by making the piece of a contact electrode 
formed by plating transform. 

[0186] According to invention according to claim 7, the uniform include angle of a request of two 
or more contact electrodes can be made to incline easily only by using a guide plate. Even if it is 
the contact electrode arranged in the narrow pitch by this, it can be made to incline with the 
same spacing maintained, and can consider as the array of a still narrower pitch. 
[0187] According to invention according to claim 8, two or more contact electrodes can be 
orthopedically operated in a desired uniform configuration easily only by using a guide plate. 
[0188] According to invention according to claim 9, the elastic deformation of a current carrying 
part and the elastic deformation of the thickness direction of the base material with which the 
current carrying part was embedded can attain contact pressure. The elastic-deformation object 
by such configuration can bend greatly [ a load rate is small and ] in the thickness direction. 
Therefore, even if there is dispersion in the distance to the contacted body, it can follow as low 
contact pressure was maintained. Moreover, the load rate of an elastic-deformation object can 
be easily changed by selecting the quality of the material of a base material. 
[0189] according to invention according to claim 10, the movement magnitude by the thermal 
expansion of the 1st edge of the contact electrode which projects from the 1st enveloping layer 
is depended on the thermal expansion of the electrode terminal of a semiconductor device — 
>ic*4c*>t«**>tc — ** — it can be made equal. For this reason, the location gap resulting from the 
thermal expansion to the electrode terminal of the semiconductor device of the 1st edge can be 
prevented. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DESCR[PT[ON OF DRAWENGS 



[Brief Description of the Drawings] 

[Drawing 1] Et is drawing for explaining the fundamental concept of the contactor by the gestalt 
of operation of the 1st of this invention. 

[Drawing 2] It is drawing showing the example which used the crookedness spring for the piece 
of the LSI side contact electrode. 

[Drawing 3] It is drawing showing the contact electrode using the spring of a configuration of 
using a coil spring for the piece of a trial substrate side contact electrode, and differing in the 
piece of the LSI side contact electrode. 

[Drawing 4] It is drawing showing the contact electrode which made the connection the different 
configuration or the different quality of the material from the piece of the LSI side contact 
electrode, and the piece of a trial substrate side contact electrode. 

[Drawing 5] It is drawing showing the contact electrode to which the piece of the LSI side 
contact electrode and the piece of a trial substrate side contact electrode were separately 
. formed in, and were connected by the beer of a contactor substrate. 
[Drawing 6] It is drawing showing the contactor which can change the location of the piece of 
the LSI side contact electrode, and the location of the piece of a trial substrate side contact 
electrode. 

[Drawing 7] It is drawing showing in simple the example which put in order two or more contact 
electrodes shown in drawing 2 , filled up with and hardened resin etc. between connections, and 
was used as the contactor substrate. 

[Drawing 8] It is drawing showing the fundamentaJ configuration of the contact electrode by the 
gestalt of operation of the 2nd of this invention. 

[Drawing 9] It is drawing showing the modification of the contact electrode shown in drawing 8 . 
[Drawing 10] It is drawing showing the contact electrode which has the contactor substrate 
formed with the ingredient which has the same coefficient of thermal expansion as the base of 
LSI. 

[Drawing 1 1] It is drawing showing the contactor by the gestalt of operation of the 3rd of this 
invention. 

[Drawing 12] It is drawing showing the example which made the quality of the material of a guide 
plate shown in drawing 1 1 the predetermined quality of the material. 

[Drawing 13] In the contactor which prepared the guide plate, it is drawing showing the example 
which made horizontal rigidity of a contactor substrate small. 

[Drawing 14] It is drawing showing the example of a configuration of the point (contact edge) of 
the piece of a contact electrode. 

[Drawing 15] It is drawing for explaining how to give an include angle to the piece of a contact 
electrode. 

[Drawing 16] It is drawing for explaining the approach which applies the approach shown in 
drawing 15 and is crooked by several places in a contact electrode. 

[Drawing 17] After crookedness formation of a contact electrode is completed, it is drawing 
showing the example which removes a guide plate. 

[Drawing 18] It is drawing for explaining the contactor by the gestalt of operation of the 4th of 
this invention. 

[Drawing 19] It is drawing for explaining the contactor by the gestalt of operation of the 5th of 
this invention. 

[Drawing 20] It is drawing showing the example which prepared LSI for assisting the electronic 
parts or the test function for assisting the contactor itself with a trial and actuation of LSI. 
[Drawing 21] It is drawing showing the example which incurvated the contact electrode and made 
only the point crooked. 

[Drawing 22] It is drawing showing the example constituted so that the point of a contact 
electrode might be processed and the projection electrode of LSI might be contacted good. 
[Drawing 23] It is drawing showing the contactor by the gestalt of operation of the 6th of this 
invention. 
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[Drawing 24] [t is drawing showing the example of the contact electrode shown in drawing 23 . 
[Drawing 25] It is drawing showing the example which prevents deformation of a direction 
perpendicular to the thickness direction of an insulating base material. 

[Drawing 26] [t is drawing showing the example in which the layer which has a coefficient of 
thermal expansion equal to an inspected object was formed on the front face of an insulating 
base material. 
[Description of Notations] 
2 LSI 

2a Electrode terminal 
4 Trial Substrate 
4a Terminal 
6 Contact Electrode 

6a The piece of the LSI side contact electrode 

6b The piece of a trial substrate side contact electrode 

6c Connection 

8 Contactor Substrate 

8a Beer 

8b Pattern wiring 

8c Current carrying part 

10 Container 

10a Slot 

12 Pin 

1 2a Projection 
14 Spring 

20 The LSI Side Guide Plate 
20a Through tube 

22 Trial Substrate Side Guide Plate 
22a Through tube 

24 Guide Plate for LSI Lateroversion Slant 
24a Through tube 

26 Guide Plate for Trial Substrate Lateroversion Slant 

26a Through tube 

32 LSI or Electronic Parts 

40 Contactor 

42 Electronic Parts 

44 Trial Substrate 

46 Base Material 

46a The 1st field 

46b The 2nd field 

48 Contact Electrode 

48a The 1 st edge 

48b The 2nd edge 

48c Current carrying part 

50 Projection Electrode 

52 Reinforcement Member 

54 1st Enveloping Layer 

56 2nd Enveloping Layer 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. [n the drawings, any words are not translated. 



DRAWtNGS 



[Drawing 1] 




[Drawing 2] 




■4Sttt*ffi 



[Drawing 3] 




[Drawing 4] 
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(b) (c) 



[Drawing 5] 

3 > * •? * &«<r) b'r ic J: »; «MS * ft 3 > i> has € SitE 




[Drawing 6] 

LSIii=i>«'> h3«K-«>ttiB<i:. ttK£««l3>ji9 h9«M-<0&ili:€ 




(a) (b) 

[Drawing 7] 



[Drawing 8] 
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[Drawing 24] 




(a) (b) (c) 



[Drawing 25] 



46 




[Drawing 14] 



2a 




{aj (b) 
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[Drawing 15] 




26a 



[Drawing 1 6] 




[Drawing 17] 



24a 24 




[Drawing 18] 
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[DrawinE 23] 



[ 




[Drawing 19] 





[Drawing 201 




[Drawing 211 




[Drawing 22] 
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L S I (BfJ =1 > ^7 h rltin- 6 a S.L^K.llStg(!!iJO ^ > ^ 

h ^-ts>}- 6 b ti>=i-( ji'^-<:^^x-ihi^\ m 2 (■■: 

J; ^ vC , m^i-X L S 1 loijn > h mtSJt 6 a 
flx;7-i;>i7-i LT4>JHi. */c. L S I fij:3>i(i? I- 

m^ne a ac'-iit.^stgifliin > i- jgeiit 6 b omii 

^/l Iffi 7s 7' V > i'' i r 5) C i 4> r § „ 

10 [0 0 6 0 ] CCT'. i^-r JUxyj >^-;^iOE,ffi$tl-S 

)II<D|5^S<CWffl-r2>C<!:75ir$5. TUti^. L S f fflij 

3 > ^ ^ h 6 a isiv'tmmmn > ^ h mts.it 

6b?:=3'/Jb;^:?'|j>i7ir^c:iicJ:!g, LS I Iffjn 

b L S I 2 2 a i !iS;.,^»^g 4 OStis^^ 4 a i 

iC-en-enjgMf SFSiC-^CDjgM4Si3|i;^)5[plfsLT. L S 
I 2(OmMm-2 a ili^i8iSM4 0iST4 a iic^f$^.$ 

[OOenjfe, ='>^'i' Kmfij6M|g2!c.i^TJ:'5 

o r . L S UPiJ =3 > i7 h ^tS it 6 a J^C^l^i^S^IBiJ =j 

D . LSI fflijn > h 6 aRc;-gi«i^ffi--fgMn > 

b*SL S I 2 0m®m-h2 a t%t.mmm 

7s -5 ^' F (fM^Si) tr, LS I 2(DmmfsT2 a ifit- 

[0 0 6 2 ] /^4o\ > ^ ^ F mmcDi^mm c (J =3 
>iri'i7g-tg8(i:ia,lES*-i-2.„ T^cfto^. LSIf!!i|r]> 
hm®K-6 a(±=i>i?>7^StS8<i;LS 1 2 ior^T 

■cEE*i $ n . tmrnmrn ='>^^'hiis>i-6ba3>^f 

X. ='>^i'^«tg8^-^f^llSLrfct:rtf. LSI 2 
O^ISIffi^ 2 a tC« L S I Ma > ^ |- ^ts>i- 6 a O ^ < 

^^mmii^im'^< m%mmm l, ii<;,^»-tg4 ois^^ 
40 4 a '^cmm%m\km ^ > h a b ^' tt 

s I 2(Dmm^^2 ai^Kir^mniBE^o. i 5n (i^j 
1 5g) (^§s^L> i^.^a■E4 0^ig^^4 atc>^t•rs^M 
.E?^o. 0 2N-0. 0 5N (.$t]3g-$5j5 g) 

[ 0 0 6 3 ] iizEOIlJlfeOJgsjt-C J; ^ 3 > i? 5? 

©HJfeM ic -oo 5 T |5i -r -5) . 

[ 0 0 6 4 ] 13 3 «§iS;,^SWJ=' > 5^ ^7 h St^6 b i-C 



n 

( 0 0 6 5 ] S 3 ( a ) U?:^^<CilhCf 6n/t?fmo 

;Ac :3 > d7 i7 h mtS 6 A t-„ liS:.llS1g(fliJ 3 > ^? h ^ 
-tSit 6 b (J =1 -Y ;b7> 7' 'j > 7*-??^) 0 , 4 a JC^^fiiT 
i>mc^y-^ F (fm^^i) WL/j:l^ LS l|j!ij=) 

> i7 h mH^i'- 6 a ! J U ?:t^{ C ft Cf 6 tl/cff^ttO 7' 'J 

> iy'iC J: 0 $ nr *i 0 . L S I 2 om^SJS^ 2 a M 

ic4o-t,^T > L S 1 Ma > h HtlK- 6 a . imSIRffliJ 
> 3? 7 I- Siffiit 6 b *3 J: C^'^gjijlgU 6 c » . IBS^fe: J: 

[0 0 6 6 J «JtEf?!l<Dck^iC, LS 1 (BiJ=i>:S?i' 

tsite acD<^^^7,^-r h-r-5<i;^{ct8f^Er-siifi(iJi/.T 

O i *J T * ^ „ r '^cf ^5 . gii:MSffi 4 ©JSi^^ 4 a 

^3 Wit e. n ^ i fR 0 ii- 5 r -?-o**(jEffl^nsci 

\^r^Ct-^^X'^h. Ci^iCt^L. LS I 2<Dm.mm^ 

2 a {jt;l. i^j5c>!i4i[ii^;cj; 'OBf^^riim^^^^ 

LS I IBiJ=J>d?t!7 hm^Jte a J--«.f^f3iILTLS FO 

m^BJife^T'jsjsM $ n ?> rc<^) , L s uBij n > h w.mn 

6 a 0}gMim5l5!ClJi>^;hr'm#-r-Snf^gt4^5;*-^t.;5^P, 

[ 0 0 6 7 ] H 3 ( b ) li, ® ft 7 7' V > 7'^ 2 efCJS 
o/c?f^1:^©7. 7' > ^''^ L S I m=>> 7 h ^tl/t 6 a 
iLTffll^/cr3>i?7 h^tS6 B €/T^^„ /3il77''j> 
^7'^ a f>iCtto /cJf51:^<!: C i CC J; 'O . LSI iP'Jni > 
aA^L S I 2<D^®lST-2 a {C>t^ LTW 
L^^{^f 6 n/cl^(C , L S MWrj > >7 h ^ii>t 6 a 

[0068] ='>^f^i'6BOLSlPJ=i>^i7h HtS 
>T-6 ay.^40g|itJ5-«. 133 (a) CC^j^T^J > * 6 A 

[0 0 6 9 :03 (c)!i, X7"-;>c5''CCct!0'f^$^Sn 
J^cf>^L S 1 ffli)3>^7 h^ti.ltB a i Lrfflli/cri 

a.it. mtCD^mi 0{Cf>l 2 i7i7'';>yi 4<i:^ 
•iX^L/c+g^r-*^,. t:'> 1 2 05feiiSt*#ig 1 0 5i^<b?^ 
tB L -C^o '9 . L S I 2 2 a (c JgM-T „ * 

fc. t*> 1 2 (iT. 7* >J > 7' 1 4 i-c J; '3 *5 0 , . 

f> 1 2 ^ii^?:igW)Er'^tMm^^2 aiLfipEET-5 C i 

[ 0 0 7 0 ] C CT-. f> 1 2 OfPiJg[3CC(S3^ie 1 2 a 
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Sn/cill (7>P 7 h) J 0 aicWSA^nTti-S, L/c/j^ 
or. f > 1 2 ( J, lEliPi L fJif}^ 6 2 a iCjVH 

$la-E>ciiAj:§, t-> j 2 W^^-f |-tJL^fli/-5s. Is] 
$5-r S C i J: 0 2 a OBIftSi^fiR C i 3!)S-C 
^. LS I 2(Dmmim^2 a.tmm^cmm-r^C ti)iV 

h mm)^ 6 a J-;^.5'|CDg[5-5>W . S3 ( a ) i-C =1 > 

10 [ 0 0 7 2 ] MAitWrnUB c^LS I (n.ij3>J?7 

6 a Rrjimmm^i-J> 6 b i ^j^c i> 

[0 0 7 3 ] S4 ( a) ;jLS I (flij=i>^f i' vmm^B 
&.my^mmm\:=^ > ^ h ^©Jte b ^jsiisx 7- -j > 

i^'ic cfc 0 tSJ^S L , }f ^^g|5 6 c CD i>i ^.^.|D< L /c 3 > ^ ^ h 
juts 6 D ^n^r « 3 > 5? 7 I- ma 6 D I Jm1:'JO#JltgC(: 
ct !■] Jf^fiX $ n o LSI fRil =1 > ^ 7 h ?S@>t 6 a B^l:/; 

:>7 h^ffiKe b«?i?ttcD#StgOSi(cip-tf':c;^iSj6c^ 

L S I jBiJn > :5? h ^tSK" 6 a S-lMiH-S^StSP^ > ^ 

[0 0 7 4 ] C OJ: 9 tc. 3 > 7 7 7ffitg 8 ic J: US 

t/ 8 iCfcW ?) n > 4f h 6 DOH'^gri^^r 

■t^iis 3 /cr^mr ^. 3 > if 7 h ®i 6 D o^s^^g|iorB^ 

PS^-:^* < i a C i -c^ ^„ c ncc J: =9 . =3 > 7 7 5? 

[ 0 0 7 5 ] la 4 ( b ) « L S I (flija >i? h^^SitB 
a 1kUUm.Wmmr:i l^^iPV 6 b 3 < c ) (C 

n^-r J: ^ 7- > i7'-e{^^ $ n/c f > i L xmj& l . 

^g#gg|i6 c OitS^riffl < L/cn > ^ >7 h 6 E ^t-t^T. 
04 (b) vC(J.^3^iTt54-C^;55. H3 (c) JCT^Tcfc 

L s I fBij=j> 57 i7 ^m^sjtr^^b•>t^;?^^a;g:g^t:^ 

•ClHlfi § -ti- ^,+g;S i f -S C t Ji^W * O I, ^ 

[0 0 7 6 ] =i>^^' hM6 E^'Cfci^rt.. m^gpe 
c (JL s I (gijn ts- h^isjta ajku^mmmm^ > 

40 7 7 h miljt 6 b OipB J; 0 A- S t, iifsrjf^fiS 2 ^IT t > ^> /c 
i*, =i>7 7 7StS8tC|i]S§n/cP}g-r-2>='>5'7 h 
m-Qj 6 E 0}g.*^g|3CDRi3Pg^;^^ < i S C i ;i5T'^ -5. C 

[ 0 0 7 7 ] 04 ( c ) «LS ](Bij3>^? 7 f-milK-6 

a.Tkmm.mm%^ > 7 hmisita b ^13 3 ( c ) 
.T^-r J; ^> 7> 7- ') > ^^Tf m $ /c f > i l -c^fg^. u . 

6F^r^r;T, 0 4 (c) '.C{t9n^in,XK^ti[,-i)i^ 03 
50 (c) fCTT^^Jr^CC, LS Hfjn>^f ^7 hS^Jta a-C 
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[0 0 7 8] ='>i?i5' hmme fvc^jc^t^j. mm^e 

c ( J L S I (Rijn > ^ ^' h ^i'lS.Jt 6 a ,ZiL^li^.®^Stgf!!fJ=J > 
^7 h m^P^ 6 b ©iJs cfc 0 'J^ g 0 iipST Jf^.fS ? tlT t- » -5 /c 

SO^StSPOram^:;^* < i -5 C i555r'# C fifc J; 
f3. =i>:Si7d?0lSJi;55!g^iAj:O. 53^1 ^ f v 5^ "C 6 

[0 0 7 9 ] mSli. LS i (Hi|=i>^^ hS@it6 aR 
Lf-'li«;!^ffi15fPJJ =3 > ^ ^ h 6 b ^^liSi] ^ (c ?f$^ 5 n . 
n > ^?Stg 8 © t'T 8 a IC J: 0^1^$ n/c=i > ^ 
VW^QG^mr. [H 5 (C .^^T (?'JT?« .LSI Igij 3 > ^ 
^' h 6 a RL'-Ri^P.atg|Bi| a > ^ h 6 b W 

itiCru' )VP. V' >J > >7'r ^ fj . =7 > ^ 8 CD fc'T 

8 a JC J: !Q ^mfitlOcrg,1^g 

[0 0 8 0 ] C OJ; -5 Jc, .§3 > ^ >7 h Hfg 6 GUm^ 

^^xrm^uS tirc—iP^t uxmf^-r < . n> 
[ 0 0 8 1 ] II 6 ij. LS i7 [- mm.n e a o 

[0 0 8 2 ] 136 (a) {Cj?:T=f Mltl6H«. 
^>4^i'^?S1g8i•^:M.L/c>^•d^->iSI,^8 bfCcfc«3 L 

s [ fflij a > ^ i' h 6 a g i , mkmmm > 

i'i' h^^SJte bO[4aai=&S^fe-l±?cfeor-$>^, C 

c J: 0 L s \m='>i'^ hmmne aRmmMmm 
3>^.i7 h^^jte b^ffiSo^jV^tciesf-sciAiT 
# ^ . * /c, X. (s; . -o ogi<:.^s^g(Bij 3 > 57 m^E' 
)t6 bJc^FtL-r. m^<DLs im-='>i'^ bmmne a 

=S:^(.-fi>Ci:i}ir'1fi>, UtcA^-oX. > tS? 5^ OlSft 

[ 0 0 8 3 ] H 6 ( b ) ic/^r 3 > h ntse I w. 
L s im^i^i'i'b mmn e a os^:^[^] i a ^ . 
MB'Jn^ :^ t-Sffijte bOS^:^iS]$iljij:?^ Lr<tM4$ 

i±/ct>Or*€>, =J>ifi' |-m®6 I {i. LSHBiJn> 
^» h fl®>t 6 a RO'^^mmBi 13 > h ^tS>|- 6 b 
(omy^ti^ =1 -< ;U X y U > >7'r$> 0 . 6 c i Sic— 

f*fl<JiC?f$)5X3 n/c-'oOT* 5„ L S I IPJjn > h m^i 
Jt6 a iJ^t^j^gr) 6 c(;:*3(,irftjK0/fi:rik5f4UTLi-5.„ 
LfctiX. L S I fpijn > ^? i' h mfiB>^ 6 a Oigfefei^gfJ 
{•i. KilSMBJJ^^i'i' h>f6 bCD^IM!JSS[5;5^f>A^0 

[0 0 8 4 ] mnim2iZ7f'.-r=^yi' i' bmrn^m^iii 
^i'SiSi L/cmfaBswiC7n-riar*s, mm^e c 
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f -^^ (c SE^iJUS-^- 5 c <!: >:>jr * ^ . 

[0 0 8 5 ] n > ^? h •ifiio:^ > hmtS 

# < , 3 > 4^ h mtS(DBe?U f 9^ < ^ i m^X 
ISBJO J; ^ ;.r 3 > ^ /7 h 11®tcigM5P?:S{-:f ^>tSfiSc!: 

7> ^ (c Ei^S^- ^ C i r * . 
[ 0 0 8 6 ] 0 8 «:$:^Bjom 2 ©^iiOJBljgtJ: J: S n 

(a ) «, ='>^?47 i?S-K8 02iSg|s8 c ?:ia..^,i 
L S UBiJ 3 > 3? ^ h IStSn 6 a RC;-K.|ISti5iB')=' > ^ 

y^-^ h«tl6 J 4S!^i&T^{C«. ST., M8 ^WiS 
UTMOST ^ai^gr^ 8 c^fl^T^. ^LX. ^SSPS 
c OjtiHiUc: L S 1 [Bij =1 > 4? 47 t> isg^j:,'- Q&ttii, g[5-5> ^ 

V M,^ 6 b i rjiZ>%Y>^^mmicm^ ^ J: (3 jfM 

[ 0 0 8 7 ] HI 8 ( a ) iZmt 3 > 4? h mtS 6 J icfc 
t, ^ -C. L S 1 fflij :rj > ^ ^ h §StSit 6 a SlC"'!* IJ-StglBiJ 
>i'4' h«)t6 b^y -^-^fiS-C/iJtfiJKRStT-SOr. =1 

[0 0 8 8 ] as (b) Cr^i^T3>d74' hmtSB 

30 KOcfc-^tC. 3>^?4' h^^ite a^LO'e b =Sr5tJfflfC^f 
< t J iVjN § C $ (Sits i T -5 C i ct 0 . ?^ 111] U ^ I i 

iiia^' L s I fHij i tmmm) t^mf^hithctiL^'o. 
[ 0 0 8 9 ] HI 9 itm 8 tc^f^r 3 > 4? h m.wo^wM 

40 [OO9O]09(a) ic^^^f =1 > 47 1- 1gtl» . L S 
I illn > ^? 47 h SUK- 6 a 5:Lt>'|jt.^S1gfPiJ n > 4' H ?i 

ff^W-Ci*. n > 47 h -B-^. C i {C d; 0 , 

[ 0 0 9 1 ] 0 9 ( b ) '.iTTst =1 > 4? 47 h mtlli, L S 

I iBija > 4^ h ^ffiit 6 a wjtm&mm zn^^iphm 

So COJ;^<c=J>i?47 hStSK-CD^JKffJtJJ^^^-SC 
50 ifCjrO. 3>^47 h^@>|-07-<^x^ia<SrS^'P,-t±sc 
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[ 0 0 9 2J 0 9 ( c ) JC^ST n > 5? h J . 0 9 
{ a ) {C7i^T=' > h nM<D^my: ^ + S :^c{ Jr' - 

ic J; »3 . n > I- ^tiltOilf tt^;^* < ^ -5 C i tS^t? 
I fpij =1 > ^? i7 H ^gij^ 6 a R ::/fii;,(^at5ff!') n > ^? ^ h S 

[0093J11I10 (a) TXtm 10(b) fCS^-Ta > 

tSii311$/l£t«JiS;?:WLT(,i-5:ii. =1 > ^ i> i'S^g 8 Ott 
!H3!)5™'*j: •5, r J'jrt*-^ , El 1 0 Mif^-^-n > ^ |- t1@;5J 

U =f > i tJtSlH] G^J5j?Fs{^i{!?r^-r ^ Mt^iC J: ?f^;<S? 

i> V > S /ctJ-te 7 5 ^Oefflt'-S C i ^i-C# -5, 
[0 09 4 ] 3>^i'i^»tg8;&->'J=3>i(it3f|5)i;.«i 
.Ki3i{ft?K( <^ 5, M:M iC cfc 0 BJiS -r 5 C <b CC J; 0 , =i > 

^ Lximimmcwi ;o 6n/c L s i imm 

0 . S3 > ^ h ISlS<DJgMJffiigRO(igm^P>j±-i)- ^ 
[0 0 9 5 ] ii^vC. 3(s^BJO?i?3 O^tSOtfJ^iCOl^r 

« . LSI fPJjn > ^ h 6 a ^sSiHi ^ 'J > i^'r 

> -c* ^ . . l s upjj ^ > ^ h 

S.lt 6 a i !*©iStgf8i|=i > tliSii- 6 b O^J^SUW 

[ 0 0 9 6 ] T ^J:fc>^ . L S IfBiJn > ^7 h JlliK-6 a 
0$feJffig|5«J. L S 1 mtj^ Fig 1 0;^V KM) 2 0 

KM) 2 2tC0/3t§ih/cSjl?L2 2 a CCjipAe^. ^£14 
[0 09 7] ti±0^ cfc '^iC, L S 1 fPJj;^7V K4g2 0.5^ 

u'-sfimmmmtf ^ km 2 2 ^isctTL s 1 Ma^^fi; h 

^eiK 6 a Zi^.'ffi^.^SMiH'J =1 > :^ f- 6 b 

gp^r^^V KT^CifLctO, LSI fEij3>^?>' K^H 
K- 6 a RC»''lii;.'^SMiBi) 3 > i7 h mmn 6 b 05ti^g|3:J> 
^iE«l{cfis^«?)TSci*«r?s. b/o^s^r. LS 

1 IS') =» > h ^SK- 6 a RDffj^siatgfiiij 3 y^i^bm 
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<Oil^mt^-r)l.-^Xh. L S I ffiiJ;<7V KM 2 QRO-im 

mmm' -f km 2 2 cc j: jEmu sstcigsT -5 c i 

[ 0 0 9 8 ] Ell 2 itm 1 1 M.^-r;^7V KMOMK^.p;? 
HOt^tSi L.:^c^i|^^i^-r, n 1 2 ;c.i^-r L s I jai^V K 
M2 0!J. M}iM!i$T-*SLS I cDS(*il5]c-.W:tra^ 
fiJt e *a 5 . m L S I J5i'> 3 > :n J: 0 
^. LS nBJl;^;-^ KM2 0 4>;^'.)=J>'?J.^^iL. cn 

(cmmn 20a >&tst-/T?f^/rSc.§ n c n(c d . l s 

L S 1 [BfJ n > K ^Stffijt 6 a (D^^m^moiimm i 
fj5±Tti, -r^-to-^, LS I t::3l^ir ^ t^m^,c 

i^fcm. L s I i L s I mtf'{ KM2 0 tumcmum 

^^WLTl^.5>/cit). LS I I!!fj3>5?^ hm@>i-6 aO 
^im^mit L S I (P.iJ^V KM2 0 CCct 0 L S I ommim 

^tmommtc{,in-i'i>, c ^ncj: 0 > l s 1 fai^ > 

J' ^7 Km@)=;-6 a©5fe»5><!: L S I <ommim^t(Dm 

20 [0 0 9 9 ] i^cfc, L S I ffliJ;^7'-f KM 2 0 »> ±jzliOJ: 
9iCLS I ilHjCMISjTJB/iS.Sfl-SC i*<S$Lt>AV 

L s 1 mAiomBmm'^caii^mBmm^mt ^si-y 

^ U^'.c J: 0 ifJi^XT ^ C i i L T -Ji . $A^0,^E'3RiCita|g| 

[0100] LSI KM 2 0 tmmic, ummm 

mtf^ KM 2 2 «. M^gftW^-Tife-Sfi^f^ffiMOW-MilSJ 

v-rifj/jj^nrt-i^ii-^-. f^^jSMINij^'-r KM2 2(-3:|5] 
Gy7-7^x^K^^i^rff$fiS.3n/c»Mv'c®jffi7L2 2 a^^ 

M 8 i T C ^ T . L S UM 3 > 

mmtm^mmmtf-^ km 2 2 t{mcm.mim^M>§:m 
Lr^.^^tcisb. mmsm^'i ^ > 5/ -i? k ss^t e b o^feis 
u^immmmmtf ^ km 2 2 ic o fj^msMoj^^ i 

l5li;SgBfi^dt:f#»jr€)„ cnMJ:0, i*^SMtfij3>^f 
^ f-«@Jt6 bO$tW-55-<f:IC|gSM©JsB^iom?+e«) 

40 [0101] rjito. El 1 2 ;c^^T3>^?i' K®iiJ, l 

S I fBiJrJ>^7>7 h^lSite aTi^n -i';u;^7'ij l^*?' tU-i 

xv^i>, cn(i. L s I ma A km2 ooiSiKiSSiCcfco 

L S Hflijn > i» i7 K ^tSJt 6 a (D^fe^Sli^Ai;*^* < 

Lr*>, cncc^Bia-r-sLs iBizn^-^i^ bmmt^e a 

[ 0 1 0 2 ] S/c. Ell 2J.:iJ^t-WcfcC5T. 

il«MIBiJ;(7''f' KM2 2«SWSii2J>g«tc< .LSI inij*-' 
^ KM2 0©<f^^i:r*i«cti^. 
10 ( 0 1 0 3 ] S 1 3 (rCTjk-rmitt. KM 2 0 . 2 2 
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S i iflijn > d7 i7 h ^^>4-6 a -&rjmm\mn^ ^{pV 
■MMn- 6 b O^JfJ * iJS^i.^ T ^fcfyiC^ =) > ^ i7 ^7 8 

{ 0 1 0 4 : =1 ^ iimms ^A^^ii^-^^m^i^^ < 

r -2) Icib^L ij , 11 1 3 {ciST J: 9 vC n > i7 h fdliS^g 

[0105] ±jzn£D^^*feWc^ot.-^T. L S I m^i^^ '? 
^ h 6 a aD'iii;©ia<gf|iJ =1 > ^ I- ^StSft 6 b O 

5t*ffigr> (!gfl4iffig|5) W. lEll 4 (a) i:^^J:^:cx- 
El 14 (b ) tc.^-rj: !>ic^ie^§yiCT-5. 

( 0 1 0 6 } EI 1 5 a L S r Ifflri > ^ h mfSJt 6 a <!: 
ti^^jSISffliJ > ^? |~ it 6 b tc ft It ^ o It ^, ^ii ^ 
ijjrJ^-rs/d&OEi-c*^. 01 5 ic.T^T:&at*. 
EI 8 M^nT J: ^^f ffiiSfCjlfi-r ^ L S I > t> h ^ 
■ -tSit 6 a i 3 > ^7 ^ h m^M- 6 b i % €. 

=i>^i^ h^Sic<tM4^Mi-;-2>:^i4-e*^, 111 5ic.^ 
^:^v£Ji: J: nt* . ^S?SO =3 > ^7 >7 h isg,ic b T -IS L- 

[0107] -Ti^cC^D-^. L S [ > ^ I- ^-^l^t 6 a 
O-^tlSiSPf^ifiCc , 13 1 1 ;C7r:-rL S 1 f![ij:tr'f h'tg2 0 t 
fHJt^'jTt^^iXOL S 1 IRiKtB^ffl/iw' Kt5 2 4^BegT.5„ 
ct 0 l*.tffl<C B. -gn > 5? 1- mil© L S I IHJln > ^( i7 I' 
mll<>i-6 a 05tJraigIi^3 L S I mmm-^ K-1g2 4 (CIS 
i:f h nrcMiStL 2 4a W A 3 ti 5 J: ^> Cc L S I SmmA 

mt)^ K«2 4 ^sesL/cfi. L s 1 mmmmt>>( 

2 4 ^ri'TS0SEill/c{tm:^l^fCSiE!)r 4. C nt:: J: '0 s 
n > ^ >^ h ^®OL S \ IBiJr^ > ^ h ^SjJt 6 a 

[0108] PtlvC , im&m^\-=i> '?'jV mil.^6 b 
2 6 iCiai-; 6n/cSjl?L2 6 a vC If A 3: n .5, J; ;<:t^®i 

wm\mmi^-< F<g2 e ^lesu/cfis, lit^asiB'JM 

mS>t6 a©b- >?^P?r5^<-r^C<t;^>3r'*. i|*b'v5^ 
^ ^ F ^ffiOS^MiffiSB^M f ^ -Cge^Ur ■& C i AST* 



(10) !t$||{J 2002-231 3 99 

IS 

*<Dii. L s 1 mmmmt! ^ f^s 2 4 (c j; >p 1®?!^© l s 

. L S HPJJ =3 > 3? ^ 1- l^tljt 6 a =?r-oroFttlf r 

ofccDTij, cfc '9 rmg-r s l s i iBi|;'> 

7"'J>i7*6 a*stgfi!l!L-rLS9*i^nAS*,^755. -fgL 

mm ic 0 . i ^ t- 5-- p ^r^i^-r c i as-t- t 

[ 0 1 1 0 ] m 1 6 ». m 1 5 (c.T^T:^i^^it;fflLT3 
lar*^, mi 6(c^-t,^r. ls im=''yi'i'[-mmK 

6 a « L S I mmmmti^ F® 2 4 cfc 0 a ©i^riC^^ifc 
F ffi 2 4 ^ L S 1 f!!ij 3 > ^ ^ F mmn 6 a Offi-7c :C:£l ^ 

(016 o0) . :;xcc, L s 1 mm:mt}-( vmzA ^ 

b/cgjjf/^JfM-r?) (0 1 6O©) „ -fUT, LS 1 inij 
M*4ffl*''l' F^2 4 ^MiC±:^(Ci^»jLT$fe-Sg|5^rffifi: 

'\\^\^>%m^i\ifiiiri (mi 6o(3)) . 

[Oil 1 ] ii(±cDct9J'C?S8$(®^Tr(Silli3fiTM^4U 
/cn > . L S 1 ipijp > ^> I- Jiffi.ft 6 a O/^ilU 

1/ ^gri:^=& saw r < c i J: 0 , (c Jf5 rJIT -S c i 

[0112] uio. tmrnrnm^iy ^ ^ \~ e b ;c 

oc-^rt, LS I fPJJ=i>i7>7 }--^^5;^6 aCcMif;?(;tfTtt:f 

30 r. -e©g«H§{i^iitSTSo ^c4i. LS i(ni)=i>5'i' 

[0 1 1 3] S/c> ±i!!Oct^(cMI4ffl^'-r Ftg2 4, 
ftM4fflA*''i' Ftg2 4, 2 6«n>^>7i?CD— gpiL 

r^L.Tfci^-c^J:t,i555. lai 7 «:^s^j:5{c=i>^i' 
40 [ 0 1 1 4 ] 0 1 8 'a^§m(Dm4CDmm(Di\imcj:i, 

^JSOffJ.^fC ct 5 3 > 3 > ^ >7 8 JCS 

«=>n/c t - iS? 3 0 L S I IPJJ^ 7' 'J > tP'Q a 

^ L S I OSfiJ^^fCjfpff L/cfl^, t - ^ 3 0 ^im-t 
^C<b{cJ:D::3>i7^^SS8^^|«i?S$-t±^, C-hCC 
J: 9 , L S Hpijrj > ^ >7 h ^ifgj- 6 a ^ii/i^fcl^aj) $ 

50 C 0 1 1 5 ] S 1 9 «5f:^B^om 5 0||«gO?K?J{r j: 5 



19 

WMOifmic J: i> a '^■si it ^ m,i.cj:0 :=i>^ hS 

[0116:019 (a) iC^T^'JtJ, L S I iffl|3>i/ 
h ^tSjt 6 a ^m-mm.'^-&<.c ct 0 ff^/S L . JD^T -2) 
Ciicj:0 LS I f!|ij=i>i? hmmite a*i£jf$$-B-r 
iSSP^r L S I OiStE}S^2 a tcWHTSflf^tErfeS. T 
J^f , ff? 4:'tSet«.^^rfm 0 /c L S I (fill n > ^? h ^ 
fia>T- 6 a ^jST-li L S I OSffiiSiT- 2 a tCiiA^tcH 

mmt i> t &^:f5mmu^j:. o icm^ u . i^m^ l s 
I o«fSim^ 2 a ;c mn^r^. u fc\ iii;.m~ffitgi,f!ii =i > 

(0 1 1 7 ] s/c. jmtmm.^^ii^.mh-c :3 ^ jvyi^y 

>; > i^'O J: ^ Ajryf;^ ^Sro < 0 , C n^r L S I IMn > ^ ^' 

hmiijte aRu^immmm^^ ^^^^ h^tsjte b i l 

[0118]l319<b) {C^reaJtt, 3 > h^ffi; 

ch JC J; 0 L S 1 fPJj:3 > 5? h^|l>i-6 a ^^W^^^^rm 
SP^ L S I om^SJimT- 2 a '.CWEE L-^:>0 9 -C yW)i'f^-n 

(i^iSW T * S to . X. (J/jDlKi b r JtfljiEE^f^ /c«^ 

« . i-s^ in -r ^ c i cfc 0 ME ^ -r ^ c i *s r # 

[ 0 1 1 9 ] 0 2 0 it±i^(Dmmmmic j: ^ ^ > ^ 
^ jffl u -r , 3 > ^ ^ ^ g i^^ic L s 1 osit:.?^^iiifF^ 

m 8 oascc ^-f ^ -^ffiffig 8 b ^ff^.^ u .. ^s? - >ige 

8b^R^g03>d?^ hH^SiC^^.T^iifcic. LS 

I ^^c^«^^^gPa°D3 2 >&^f.|s-r^>/c*o^ffi^?r^^•:5?- 
>i2.^.8 bicM-r^)„ 1112 o(c^nr^(ir«. Kifemsi^ 

^mn})-ri>fcib(DL S l 3 2^ie|g^^•^f->8 b^Sr/M- 
[ 0 1 2 0 ] 02 1 «=i>5!i7 h^ffi??:r$ft$-y-r?feiS 

> i7 h m'CDJf>;3t.:^?S{C4il,>-C. L S I iHiJ=i > tS? 
h 6 a R {>li^.|^tt®jBiJa > ^7 h StS>i- 6 b ^® 

[ 0 1 2 n 0 2 2 '.in > ^; ^ h m®CD$feJmgri=&;jaX 0 
■TLS I ©??.tamffHcm^f!cSMT^J;^+g^b/cfi^iJr- 

s I ipijx 7" > y 6 a o^t-y^gp^ l s i ©Efc^tf tc^c 



20 

/■c ^ or* ^. L S HHiJn > 5? h ^SK- 6 a Ojit^BS^f^ 
1:'i?r0 2 2 cc^-r cfc ^ 7 * - i7 ^:t;(.cB(7Sf -S C i J; 
0 . LSI fgij =1 > ^ h ^isit 6 a « L s I oraggjjf^o 

10 ( 0 1 2 3 ] a 2 3 {t^mmom 6 (Dnmomm-^cj: 5 

3 > 4 0 5:^-r„ 1112 SiCijl^r. =i>^'i'^4 

0 «. L S I © J: ^ f^m^mi, 4 2 (MiiCig^f^fCtBS ) 
t . I*KStg4 4 i OPalfCieS $ n> ^^gPo°o 4 2 <!: I* 
m&^4 4 i^rmm&^JfC^I^TS, ii^®iatg4 4 ;c(d:m 

m^gP^i 4 2 (i > ^ ^' ^ 4 0 ^/r L -Cim&^S. 4 4 iC 

So 

[0124] rj>i?i57^?40«. nmi4^i^f4-C?f$fi£$ n 
20 tcmUA 6 S<>f 4 6 ^MmLXmmt^mf&O::! > 
i7 h 4 8 i ct 53 S , 4 6 a^tfittfr « $ 
nx:t6<3. •^^^grip°p(c*+f^LTBeS§n-2>ffi4 6 a (1^ 
lOM) i, ii^.S5SS4 4{C.*t|^L -rBe.S§-*l-5ffij4 6 
b (SI2(Dffi) i-&^L.Tt-^.So 
[0125] a'^Sii^ h^m4r 8(D^'r<0—m (^1 O 
4 8 a«SM4 60a4 6 a/?)^e.^i±i LT?fM$ 

gP) 4 8 b«Sti^4 6CDffi4 6 b ^S^tBL-r^f^.^nr 

30 '5 , c o:)Jmgfi7:)5.!^.®i»^g 4 4 oJiH^^tcSfeiir s o la 2 

3 vJ . =1 > >7 ^ 4 0 on > ^ hli^4 8 3{)JS^SPn°D 

4 2 tliS;-®5S«4 4 0M:;5JCJiMLr(,^.2.4:>J.*S^^SUT - 

[0126] a.M4 6 !•*-> •;=!--> n'AO J; 6 tj:mm± 

^-5z^sgP4 8 c^w-rs. -r^ct>-^. n>i?i7h^^i 

4 8 O^ 1 O^gPill 2 <Dm^titmmS\i4 8 c J-C J: O 
^MS^JCiiiiLrfc D , 2g^gP4 8 c f)mti4 6 ■CC.J; «3 

[0 12 7] 3 >a? ^ hm@4 8 02i^gP4 8 c «. f^ij 

tLxnm^tii,, ruty-ty. ^ssp4 8 cwmioim 

gP4 8 a iil2 0iffigP4 8 b t ^^^.i^icmMt ^fci-f 
Xt£ < . m^4 6 otitic!; fSfa!iLt:ifi^^rf}gME<&^ 1 
OJ^gp 4 8 a i 2 OlSgP 4 8 b i (C -5, W U 
rt^So b/juOS-oT. h«^4 8 0#l|gP4 8 

c«, :=i>^iP^4 0^^mm^4 4 6m^m'D4 2(O 
50 rBl{c©^*n:fc|5SJ£;:5«f4^?g (ff.flS) UT, iilg^rSMIE 
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[0128] c oj; e> frmmm^ 8 c osf 

[0129] ^^SteO.SSic j: 2>3>^fi7^40 O^JS 
f^iit^r. 1 ox 1 0= 1 OO^trcD^llvi;^, (=j>^?^ 

:>^^^i^<^U/c, #^^^'4'-^.p;f^(DMO't'4cO. 5 m 

'J 3 - >S:^CDi^ A (;^i?P S H 9 5 5 

5RTV) iIi|g^bs^l<!:o?s^^**s^ic?jT£oji^;^c^ -eu 
T. 6 0 °c-r'5B#PB^i]n^or-> -j j^^mt^ 
•ti. ^®.ff$t>^ 2 0 c mPiX-W-^i)^ 3 mmom 2 3 iCTj^-T 

DOfSjffi^o. 5 g f i-rsc iT'p'r*, zi-^'? '?± 

f4'T'!3: 5 0 g f i C O mS-T . ^ > ^ m@ ^r^ftt 

03 > ^ l~ mfit^iSS^c^SgillET'HJf ic}gM$ -if -2) C 

[ 0 1 3 0 ] ® 2 4 tin > if h ^® 4 8 OIK o;!)^0 
M^Ti^Tiat?^?). 1212 4 (a) CC/^-ri?i|«. n>i2 5? 

||{*iCilSbJASn^)g[5i5--C*>S2g?SS|54 8 c -TjUX 

02 4 (b) vC/TsT1?i)t3;, 2Smg[i4 8 cW^^-jUX 

1S<^^'>^•) 5 0^J?$fSbT. ^lSCf''M2CDi^g|'>4 8 
a. 4 8 b <!: L/c^or ^>-2>. Sfc. EI 2 4 ( c ) icii^ 
1^ 1 oac'-^ 2 04aSg|54 8 a, 48b «3^$a^ 
mvh^-hK c:tl6^S^r-52«^g|I4 8 c^Sla^^'^^ 

(0 1 3 n */c. ±ieowcfct>r, =i>^i' 

#0 9 -f i'^c J; 0 JfJ^ i> J; C^. 

c 0 1 3 2 ] #-7 w ■\'<DRib'o icmM<Dmmf^.^mri 

fl5<:«iBm^#© "7 i-tc cfc 19 3 > 3? h Stl 4 8 ^rJfJfiX. 
r ^ C i vc J: 0 . ^ISIelofg ffl (c 0 ^Jf5 L /c =j > ^ ^ 

a>5f h«S4 8!J|g0iIUii^.|giCf$ffl$;h.2,/c 
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[0133] ^?J#.^i5 5 0 'commm^^icj: =1 > 

i'*' h®®4 8 *Bfi!tL-C*J#> CO=J>d?^' hSltii4 

8-/j^ihi>mmmmLx^comiti9^-ofcf'^.ic. ^m^^.b 

^ ff -S i, CDT-* o /c„ d O ct ?U ?fJ1^SBi*6-^ <!: U T . 
N i - T 1 N i - T i - C 0 ^"^A L WJN i - 

[ 0 1 3 4 ] i;/c, 10 0 °co^lBc5^^f-r.5B<:^JiB1t 

■^^^mm t T , $ -ii^cf^, 1 2 0 *ct;.±<c 

L ^ r ^ < - > lyim ^tf o /Co MS T- =3 > 5' 

L X rmmmammiR^mm u . ^ icnm. utcbc 

^ , 1 0 0 'C^ iS X. /c T?g.^,:^a.i).^ll <tj:-^fc, ^ 

tc. 12 0 'CJ-::^.±oi« isic fci ^ r ^jlg.-^^a iop..iss 

b TV - > ^ >ii?.|^ =&-ff 9 C i ^ /Co 
[0135] ±m(Ozi> ^^^40(t. S($ 4 6 ?5S3i|!till 

f*r-jfM s n-c fe 0 > ^<Dm^i5\^!.cimmi'-^mxco 

/cf:^[^qit iCimmf-Ti, o 4 6 ^i-?-OMiC^ 

•tf/j:75"f^^ici^ffj-r^ i , 3 > h miS4 8 <Dm 1 7Arj 
m 2 OJ^gp 4 8a, 48b Ofig A^mT C * "5 , U /c 
o T . af* 4 6 ii^<Dffi4C l^iC iC^Jf^ 

L /j: t ' cfc ^ iC+g/dt-r ^ C i tm * L I- > „ 

(oi36]'ecT-. 025 Jc^j^-r(?"Jrw. ^^^^i^^ 

4 0 OS« 4 6 cl^ic ^ ^ \K(D^mM-^m^ 5 2^ 

oaig^ ffMT 5 c i r- * s o 

[ 0 1 3 7 ] H 2 5 CC/i^-rf?iJiCi3t,iT . ^ y v'^t^:©^ 
ffl/j;?i?*gpt-^5 2 ^ff$^:«i2tt^^6Cj; =9 JfJ^bT 4> cfc 

/Co cntc J: =9 . :3 > i7 i^<Dill!ffl»i^^*A^ < mSr-T 
ci;55r'^/c. 

(O138]026!in>^zi'5f4O Ottf* 4 6 O^E 
CcM?I.1^l^t:t/cMT'&-5o 112 eccS^T^dTfj, ffi-f* 
4 6 1 0ffi4 6 a 1 mmm 5 4 7:)5?f>fi5t$*^, 
m2 0E4 6 b(.L|^2 0^^?I/15 6 nri^^. 

[ 0 1 3 9 ] ^ 1 oKs® 5 4 (i. m+gr»n°D 4 2 (omw 



(13) 
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I ^ ^ , * /c , m2 otmm sew. immm 44 tm 
^y^^i? \-mmc)mz otm^^it , m 2 ommm ^ mm u 

(0140] m^it . ^-i^SPa^a 4 2 rj 3 > -5- x 

ja^fiXsn/cL s 1 r-^^m-^it. m 1 owiwi^ 'J 

=1 > />(Dt^.M ( ^ =J >$Sb^) (c J; d c: 
tmt^O(.\ Sfc, l3tP.a«4 4/!)^;y^;7,i7i<=lF^>S 

5 6 iUTBfiS -r^., 

CO 1 4 1 ] cnicJcO. ->';=i->:3AOj:^Ic|Mi0i 

?sf;^S{5>t»5 ii^^gi3n°B 4 2 ^immm 1 u -o m ^j: i, r 
* o T . mi (Dt&mm 5 4 ^^c'l^ 2 ©ms/i 5 e !c j: 

f] 3 > :^ ^ h mgt4 8 ©SMiraSliJi, m^^\iffo4 2 (DM 
^Ct{ttj:i\ tUf:>%, =i>i'^i?4 0Ra>'^^=-g|5p°a 

4 2 ds»[i#<i ^ n/cpsf: tt, m\ (Dtmm s 4 «^^^g[5a°o 
4 2 ifHicsu^T-^HBjsg-rs/cto. =j>4?^:7 hm®4 s 

com i <Diffig|54 8 a.-^>i®^gPa°a4 2(Dmmim^icMLr 
t.+?4-??* ^?c&. m 1 OM?a® 5 4 0^lii?5S*iWif 5, C 

i fi^ci^. $ /c. =3 > ^ 4 0 T^cmmmm 4 4 a^:;]!] 
^fcr-^^cts . n 2 o^me 5 e i^timmiR 44 tm 
ci'i^vmBmrh /c*, =3 > ^ h mm 4 s 2 o 

iSSF. 4 8b *5fS;is;stg 4 4 oJS^^C'C^'f LX^mt 6Ct 
{0142] W±© J: ^ {c:^JtO?f?sjic J; S =i > ^' 

^'fc j:n(^. it£5^t^mx'i,tmmoic < *>-,/co x ^Nt>:?j 
©LSI ^— f-s-L'Ti^^■r■sfe^t.©=I><^i'^f^^mi^d: 
:^^^;^s.-C'^g n h T'^i^ T ^ C i T' ^ ^ „ S rc . /£/±;b 

iCj^iO'y ^J^^mc-muX^y'^i' \'=S:t^Ct^iX' 
X^i>J:'?ictj:'o. ^7^ y yV -< Xicm'O ^t>-fi>m'^c 

^7 ^ ~J y'^PlJ i v^ S P ©^mfo©jl«l|*5fg.3 

7. hX'-S]m<trj:i>. 

[0143] jy±ijiBjL/ccfcO(c. wmicj^ri^mT 

{0144] am 1 ) '^mir^m.timmmt<Dm 
leg 5 T , f*ga^Ki^®iatstc mni^iz m 
m.r ^btc^cy^:^ ^ ^X'$>-ox , .b^ s©Be jijr-ieg § 

n/ci«|j{!0=> > ^ ^ I- litS^W L Tfc !) , it 3 > 5? >7 h 

n > ^ >; h i . HtriaK«Sffi©}Si^^(c }gft!fi-r s m 
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[0145] (f^iE 2 ) 'ffie 1 fBiS©3 > 5? 5? -e& 
^x. Btrfemi ©=i>^?:? hstimjmi ©^^'*^3^^ 

ui>m2 (D^^^^mwi^mr hct ^mw. i -r -5. ^ > 
^^^^ 

{0 146] (ttlB3) {^laiX{*2fea!c©=3>5'*' 

1-^ t i ^^#1fii-r 5. =• > ^ i?. 

(0 147] ({Ttie4) f^iB17!j^3©^:bl^rnA^ 

I* . Htjggm iRU'm2<D^>^i' \^ me!.jt©ifs^vi J; 

?: i ^nmt T =3 > ^ ^ 5?„ 

{0 148] (rties) Wie 1 7bS3©^^urih/-i> 

-mmmo =>>^^-^xi>^x. mis.mmmmsim 1 

20 [0149] ({^126 ) wse 1 3©5 ^t^r^nd^ 
— litetK© =j>d?d7/7r:-*-oT. B^teiS^igspwi'* => > ^ 
^ ^ StS r * 0 . Bu iami^5|j(ife 3 > ^ * ^ <&»ffi 
L T S:::^ 6 n/c^SSPt-tr-* -5 c i !f$i4 i T ^ ^ > 5? 

{0 15 0] ({^i£7) #g26 5eiE©=J>t>i7 5f-c^ 

{0151] (WIS 8 ) 1 T^s 5 © 5 ^i^rnA^ 
30 -iiia®©3>^^'^-r'*or. HirKii^ggpw!*. ^jij 
bfcBgiaffli^©^ > ^ ^ h mm<Dwm.%^om(D^fii>,c% 

{0 152] «^fe9) WSei JbS8©^^l^Tn*^ 

— iitais©=i>^>7 3?-r^oT, Busa^2g{*i$g©mii 
ic>rlit;L. /ciegrffj/3c s ^i/ci'iSft©«:ii?L^ff T -sm 1 

5fe*ffiig|5^55SBIrfe^ 1 ©;!/'<• KlgO^Ftfof ^.KiltLiCjf A 
? *i -C l ^ €> C i ?: i -r -S n > , 

40 [0 15 3] (Wig 10) midtEmOzj^H 

S) -3 r . Huiem 1 (ot) -< Ym{tmiz^'Mwmm.c:>mitt 

[0 15 4] (f^iei 1) mziTb^i oa^^ioi^r 
n7i5-sfetg©=2>^?i7^-c^^-c, mtzimmm(Dm 

2(DiiA Kte^rMicWt, HU IB^ 2 © rj > ^? i; hmtSK 
©7fe^^d-*SH>igBII2©;<7-f h'^©^:tC&r-5Ha?L{Ci¥ 

A s n Ti ^ 2, c i ^ !^ i -r s 3 > a? , 

50 {0 15 5] «^IB12) ma 1 1 iBiJe©=i>iJfi?ir 



(0 15 6] ((^52 13) {-rs2 9TbS] 2iBt]cO^-^ 

i^rrii]^-m^i-i^<D=i > ^ ^ tuien > 

(0 157) (^IK14) 1 T'jMeO'^^tiTn 

-^-©«rtat:f C i ^^JUi i =1 > i7 , 

[0158] ( wia 1 5 ) Wse gtetsori t 

[0 15 9] (^^lei6) {^iei rjS6 0^*.l,»T*l 

(Mtei 7) wiei 6i2t5tOri>i7i7d?T-*or. hu 

giT'* ^fl^i^gEtf.^^r-^> S C i ?rt#m<t T 3 > 

[0160] ({^te I 8 ) f^te 1 6 t£iS03 > 

[ 0 1 6 n WtZ 1 9 ) 1 8 gE|gOa> 5? ^17 ^. 

d i ^#04 i -r -5 :3 > i!? ^S? . 

[0 162] (NK2 0) we 1 T^seo^^i^Ttx 

OJgl^gBic }^ § n /c ^ ^• ^ - > SE.*g;55 iiu lEiLt^gp Woa 

C « § n/c C i >Sr <!: ^ 5 > ^ ^7 . 
[0 163] (^112 2 1) i^tB17^S2 Ooe-^it^l- 
nTi^— TIiEtS©^>^' ^-i^T'^oT, msEm\<D^ly^ 

/c c i ^4^? ?ia i f 5 3 > ^7 i- ^^ . 

[0164] ( ttie 2 2 ) *5i(*^g<!: K,KS«<i: O 
imt^ ic^<Dn^^ ^ >7 >? OSi3t:^v£T'* o T . => > 

Hr^nmr ^x^i i * wr ^ c <b ^-^nt i t ^ =i > ^7 

[0 16 5] (/^ia2 3) f^f2 2 2iai£On>^'^if 
1 O 3 > ^ h ?iS>^S:!>'Hriie^ 2 O =3 > ^17 h ^®>i- 
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[0 16 6] (:-f^iE2 4) #tB2 2IBmSO=i>5f^^' 
oi^Jg:^;^ or, y =<^a<c J: '3 BfS. $ n;^ciui5^ 
1 o n > ^ ^ h mtSK- j^ci^'Bijgai? 2 o 3 > h -^ISK- 

(0167] (f^ffi2 5 ) Wf*^giij»;aS-1giO 

^ w^m- 5 i^i i . s =1 > ^ h nm^G^^imwj: a a 

>t«r(tRM$ IfSXgi -5 C i ^^mif ?. => > 5? 

[0168] ( WIS 2 6 ) ^Hlfta^aiSi^l^Slgc!: O 

i7 i?S^g0ftli/&:>6l!lSSiSic5iaE-r ^ 3 > if .i7 h 

*V F:E©Sffl?L?rff.^3-ti^Xfii, ij.*?-/ 

mtS.K-C' Hui2.r3^5EOg|HAifir§TMS ftJ?.iS^Jf$ $ -5.X?! 
i ^ ^> C <!: ^!t$m i T -2. 3 > ^ i7 ^ 0^i»;^i5fe, 

[0169] im^2i) ^^Mw^m.^-^^mm^'m. 

flt)g2 n > i7 ^ ^-iu i2^jgf*i^g i Bul2fit®5ffi1g i ORJ] 
(JiieST^Xfii. ]\i-\m^.'^^L'_x i;^K;jS$^/cr3 > 

i7 h mm^^mi^^mitmm.(Dm\Mc^{^xprf^(r>mm. 

[0170] (ms, 2 8 ) ':¥-mi;mm.iim.mm^^m 
^mc-mm.t i> tabo ^ > i' ^ ©^g|S:^^^-c* r, x . 

mii2 3 > >7 rS? ^fiy i2¥2g{*^^ i I5f2li(;is»tg <t ©Pel 
icgfiML-c, Hyieri>^'i7^f03>i7>7 hH^iJt^HufB 
^agf*^a©mfi!4 $ii-2)XtI<!:. fi1jia=>>4fi7:J» 

sc>'Buie¥5S^*i^s^ja^!iLx> Hijg23>^'^^'0=i> 
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